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Trim  and  efficient  from  coal>dock  to  smokestacks,  the  Somerset 
(Mass.)  Station  of  the  Montaup  Electric  Company  was  designed 
and  built  hy  the  Stone  &  Webster  Engineering  Corporation  as 
a  joint  source  of  power  supply  for  three  independent  electric 
companies  operating  in  two  states. 

This  adds  another  modern  station  to  the  long  list  of  better* 
equipped  power  stations  throughout  the  country  that  use 
Gargoyle  D.T.E.  Oils  to  safeguard  their  large  investments  and 
insure  continuous  turho-generator  operation. 
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A  MURRAY 

C  R  OWS  N  E  S  T 

goes  into  action 


CABLE  FOR  SIDE 


platform  operation] 


We  maintain  two  Crowsnests  for  demonstration. 
And  we  can  make  prompt  delivery  on  the  two 
standard  Crowsnests  shown  in  the  12  page  booklet, 
sent  upon  request.  Just  clip  the  coupon. 
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■  ^KONITE  Varnished  Cambric  Cables,  like  Oko- 
nite  Rubber  Cables,  are  of  the  finest  quality  with 
a  perfect  performance  record  back  of  them. 

Wires  and  cables  insulated  with  Okonite  varnished  cambric, 
of  every  type  and  application,  have  been  used  for  many  years 
in  all  parts  of  electric  power  plants:  generating  stations,  switch¬ 
ing  stations,  sub-stations,  and  for  underground,  submarine,  and 
aerial  power  cables. 

Quality  means  performance  with  varnished  cambric  cables 
just  as  much  as  with  other  insulation.  We,  therefore,  give  the 
most  scrupulous  attention  to  the  selection  of  materials,  and  to 
every  detail  in  the  manufacture  of  these  cables  In  order  that 
their  reliability  is  assured. 

Inquiries  are  solicited  and  our  engineering  service  is  always 
available. 


Okonit* 
Intuloted  Wires 
and  Cables 


Varnished  Cambric 
Cables 


Okonite 
Insulating  Tape 


Manson  &  Dundee 
Friction  Topes 


Okocord 


Okoloom 


OKONITE  CALLENOei 
PKOOUCTS 


THE  OKONITE  COMPANY 

Foun<M  1878 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 

Factories;  Passaic,  N.  J.  Paterson,  N.  J. 

CHICAGO  PHILADELPHIA  PITTSBURGH  ST.  LOUIS  BOSTON 

SAN  FRANCISCO  LOS  ANGELES  SEATTLE  DALLAS 

Novelty  Electric  Co.,  PHilodelphio,  Po.  Conodion  Representotrves:  Cvben  Representatives: 

D.  lowrence  Electric  Ce^  Cncinnoli,  O.  Engineering  Moteriols,  Limited,  Montreol  Victor  G.  Mendoxe  Co^  Havone 


Impregnated 
Poper  Cables 

Super-tension  Cobles 

Splicing  AAoteriols 


NEW  YORK 


OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 
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Cc-operation  on  the  part  oF  the 
public  is  as  necessary  as  that  within 
our  own  ranks,  in  order  to  achieve 
and  maintain  the  hishest  standards 
of  efficiency  and  usefulness  in  the 
service  we  render.  Advertisin9,  as 
the  liaison  officer  of  the  utilities, 
can  do  much  to  create  an  intellisent 
and  enlightened  public  opinion 
based  on  a  sympathetic  knowledse 
of  our  mutual  requirements  and 
aims. 

GEORGE  B.  CORTELYOU 

President 

Consolidated  Gas  Company. 


-Alabama  Power  Company  is 
winner  in  legislative  inquiry.  Com¬ 
mittee  finds  utility  earning  less 
than  fair  return  and  upholds  “de¬ 
mand  charge.”  Public  Service 
Commission  also  receives  clean  bill 
of  health — p.  4. 

-Anti-merchandising  measure 
defeated  in  Wisconsin  also  as 
session  comes  to  an  end.  Law¬ 
making  season  is  over  in  North, 
but  a  few  legislatures  in  the 
Southeast  are  still  plugging  away. 
Tennessee’s  water-povv'er  investi¬ 
gation  brings  conservative  report 

-p.  3. 

-Changes  in  Beauharnois  plans 
without  government  sanction  are 
admitted  in  Canadian  parliamen¬ 
tary  inquiry  into  big  private  St. 
Lawrence  project — p.  5. 


Engineers  are  encouraged  at  Asheville 


-Institute  has  five  symposia, 
devoted  respectively  to  intercon¬ 
nection,  power-system  communi¬ 
cation,  cables,  electrical  units  and 
automatic  stations.  Many  well- 
posted  members  read  papers  and 
join  in  the  fruitful  discussions  that 
follow — p.  12. 


—Able  contributions  to  A.I.E.E. 

proceedings  include  discourses  on 
communication  facilities  as  an  es¬ 
sential  part  of  operation,  miniature 
supervisory  control,  regulation  of 
generator  voltage  by  tube,  and 
reduction  in  cable  insulation — pp. 

19.  22.  25.  27. 


Leon  O.  Whitsell  for  negotiated  rates 


-Pacific  Coast  Association 
hears  member  of  California  Rail¬ 
road  Commission  praise  informal 
conference  between  commissioners 
and  utility  executives  as  proper 
method  of  adjusting  tariffs  and  ob¬ 
viating  long  and  expensive  contests 
-P.2. 


-State  commissions  are  active 
despite  midsummer’s  advent. 
Wisconsin’s  exercises  new  powers ; 
Indiana’s  proceeds  to  evaluate 
many  properties;  New  Hamp¬ 
shire’s  struggles  with  the  proper 
disposition  of  issues  affecting  hold¬ 
ing  companies — pp.  2,  5.  6. 


World  electrical  congress  for  Pa  ris 


-1932  selected  as  proper  date 
for  an  international  gathering  at 
French  capital,  under  auspices  of 
the  International  Electrotechnical 
Commission,  to  discuss  electricity 
in  its  scientific  and  technical  rela¬ 
tionships — p.  4. 


— Light  and  power  taxation, 
national,  state  and  local,  takes 
from  the  utility  companies  a  sum 
in  e.xcess  of  one-quarter  of  their 
net  revenue — />.  36. 

— New  executives  of  N.E.L.A. 
take  office — />.  2. 


New  financing  up  30  per  cent  over  1930 
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Whitsell  at  Del  Monte  Favors  Nesotiated 
Rates — Defense  and  Trade  Relations 

More  militant  action  in  combating  chemically  pure  water  from  sewage  by 
the  attacks  upon  the  light  and  electrical  treatment. 


power  industry  is  imperative,  W.  C.  Mul- 
lendore,  vice-president  Southern  Cali¬ 
fornia  Edison  Company,  once  more 
declared  in  a  rousing  address  made  at 
the  meeting  of  the  Pacific  Coast  Elec¬ 
trical  Association  last  week  at  Del 
Monte,  Calif.,  along  the  lines  of  his 
Atlantic  City  speech  at  the  national 
convention. 

President  J.  F.  Owens  of  the  national 
body  said  that  temporizing  with  trade 
relations  had  endured  too  long.  “There 
is  no  reason  why  any  central  station 
should  get  out  of  the  merchandising 
ljusiness,  since  it  renders  a  useful  serv¬ 
ice  in  telling  the  public  how  they  can 
use  electrical  appliances  to  their  own 
advantage,”  he  asserted.  “It  is  a  job 
that  has  to  be  done,  and  it  will  not  be 
ade(juately  done  unless  the  central  sta¬ 
tion  stays  in  the  business.”  Dealer 
relations  he  considered  a  job  for  top 
executives. 

The  most  obvious  improvement  that 
can  be  made  in  present  systems  of  reg¬ 
ulation  is  by  informal  conference  rather 
than  formal  proceeding,  Leon  O. 
Whitsell,  member  of  the  California 
Railroad  Commission,  asserted  in  an 
address  of  special  import.  Utilities  can 
do  much  to  improve  the  situation  by 
voluntary  action.  If  they  will  come 
before  the  commission  in  informal 
conference,  costly  legal  contests  and 
much  of  the  bitter  feeling  engendered 
by  rate  controversies  will  be  done  away 
with.  In  California  regulation  by  in¬ 
formal  conference  has  proved  highly 
successful  and  utilities  are  gradually 
becoming  self-regulating.  Three  millions 
in  rate  reductions  have  been  granted  in 
three  years  by  this  method.  One  of 
the  largest  utilities  of  the  state  has  not 
had  a  formal  rate  case  brought  against 
it  in  ten  years. 

'I'he  remarks  of  Paul  S.  Clapp,  C.  E. 
(ireenwcKHl  and  others  were  to  the  point 
and  well  received.  .*\  noteworthy  fea¬ 
ture  of  the  general  sessions  was  a  sug¬ 
gested  type  of  radio  broadcast  i)rograin 
presenteil  in  .serial  form  at  each  session 
i>y  W.  A.  Cyr,  lUcctrical  I  Test,  as  a 
“follow-U|j”  to  some  of  the  ideas  ex¬ 
pressed  by  Mr.  Mullendore  in  his 
address. 

-Ml  the  association  sections  presented 
excellent  programs.  In  the  commercial 
session  one  well-received  suggestion 
was  made  by  G.  C.  Tenney,  editor 
Electrical  U'est,  that  the  industry  might 
well  establish  a  utilization  research 
laboratory  to  study  into  ways  of  de¬ 
veloping  new  markets.  He  pointed  to 
the  potentialities  in  the  oil  industry 
and  to  the  practicability  of  reclaiming 


Attendance  reached  390.  New  officers 
elected  were :  President,  Addison  B. 
Day,  Los  Angeles  Gas  &  Electric 
Corporation ;  first  vice-president,  R.  E. 
Fisher,  Pacific  Gas  &  Electric  Com¬ 
pany  ;  second  vice-president.  W,  C. 
Mullendore.  Southern  California  Edison 
Company. 


New  N.E.LA.  Executives 
Take  Up  Their  Duties 

With  the  openi.xg  of  the  new  ad¬ 
ministrative  year  of  the  National  Elec¬ 
tric  Light  Association  on  Wednesday 
of  this  week,  under  the  presidency  of 
J.  F.  Owens,  the  names  of  the  new 
executive  officers  were  formally  an¬ 
nounced.  As  previously  reported  in  the 
Electrical  World,  Harry  Reid,  presi¬ 
dent  National  Electric  Power  Company, 
becomes  the  fourth  vice-president, 
Marshall  E.  Sampsell,  Edwin  Gruhl  and 
Paul  M.  Downing  moving  up  in  the 
usual  way  in  accordance  with  their 
respective  dates  of  election. 

The  selection  of  A.  H.  Kehoe, 
United  Electric  Light  &  Power  Com¬ 
pany,  New  York,  as  chairman  of  the 
Engineering  National  Section,  in  suc¬ 
cession  to  Alex  D.  Bailey,  has  also  been 
previously  noted.  The  other  new  sec¬ 
tion  heads  are  J.  H.  Lobban,  Detroit 


Edison  Company,  succeeding  Franklyn 
Heydecke  as  chairman  of  the  Account¬ 
ing  Section,  and  D.  C.  Green,  Electric 
Bond  &  Share  Company,  succeeding 
Harry  Reid  as  head  of  the  Public 
Relations  Section.  T.  O.  Kennedy, 
Ohio  Public  Service  Company,  will 
again  head  the  Commercial  Section. 
Edward  Reynolds,  Jr.,  Columbia  Gas 
&  Electric  Association,  becomes  treas¬ 
urer  in  place  of  P.  S.  Young.  Chair¬ 
men  for  national  committees  are  being 
selected. 


Commission  to  Evaluate 
South  Indiana  Properties 

Engineers  of  the  Indiana  Public  Serv¬ 
ice  Commission  began,  on  June  26,  a 
valuation  of  the  properties  of  the  Pub¬ 
lic  Service  Company  of  Indiana  in  the 
southern  part  of  the  state,  where  this 
company  serves  more  than  20  cities. 
The  Public  Service  Company  of  Indiana 
is  asking  authority  to  merge  with  the 
Indiana  Electric  Corporation,  which 
operates  in  the  same  territory, 

Bloomington,  West  Baden,  Columbus 
and  French  Lick  are  seeking  rate  reduc¬ 
tions  from  the  Public  Service  company, 
and  Bedford,  New  Albany  and  Shelby- 
ville  are  planning  similar  petitions.  As 
before  reported,  in  connection  with  the 
Bloomington  case,  the  utility  recently 
filed  a  cross-petition  in  which  it  asked 
the  commission  to  make  an  appraisal  of 
all  its  property  in  the  south  system,  con¬ 
tending  that  it  would  be  impossible  to 
determine  an  adequate  rate  for  Bloom¬ 
ington  alone  because  of  the  interlocking 
nature  of  its  business. 


SS.  "PRESIDENT  HOOVER”  LATEST  ELECTRIC-DRIVE  SHIP 


0)1  her  recent  trials  off  the  coast  of  Maine  this  new  “turbine  electric'' 
Dollar  liner  exceeded  the  required  speed  of  the  specifications.  Eskil 
Berg,  General  Electric  engineer,  is  on  the  bridge,  third  front  the  left, 
the  pilot  and  two  representatives  of  the  Newport  News  Shipbuilding  & 
Dry  Dock  Cotnpany  completing  the  group. 
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MANITOBA  HYDRO  PLANT  CELEBRATES  QUARTER  CENTURY  OF  USEFULNESS 


Built  by  Hugh  L.  Cooper  in  1906,  the  Pinazva  plant  of  the  Winnipeg  Electric  Company,  on  the  Winnipeg 
River,  leith  an  initial  rating  of  16,000  hp.  (since  doubled),  was  opposed  as  being  larger  than  Winnipeg 
would  ever  need!  The  company,  zvhich  on  June  9  staged  a  celebration  of  the  plant’s  tzventy- fifth  anni¬ 
versary,  now  has  168,000  hp,  at  Great  Falls,  zxnth  225,000  hp,  under  way  at  Seven  Sisters. 


Power  and  Regulation 
in  State  Legislatures 

With  the  adjournment  of  the 
Illinois  and  Wisconsin  Legislatures,  in¬ 
terest  in  public  utility  legislation  shifts 
to  the  South.  Georgia’s  Legislature  has 
j‘ust  met  in  regular  session,  and  Ala¬ 
bama’s  will  not  adjourn  until  August  1. 

ALABAMA. — Governor  ^liller  has 
signed  a  bill  extending  for  four  years 
the  present  license  tax  of  4  mills  on  each 
dollar  of  gross  receipts  of  electric 
utility  companies  in  Alabama.  This  was 
the  first  revenue  measure  passed  by  the 
Legislature.  An  amendment  was  voted 
down  which  would  have  limited  the 
profit  of  public  utilities  to  6  per  cent 
annually  of  the  rate-making  value  of 
their  property,  all  additional  income 
over  that  figure  to  revert  to  the  state 
as  a  privilege  tax.  Progress  of  utility 
legislation  includes  the  passage  by  the 
Senate  of  a  bill  to  permit  private  enter¬ 
prises,  principally  mining  concerns,  to 
sell  products  usually  distributed  by  pub¬ 
lic  utilities.  Power  companies  objected 
that  this  bill  would  permit  mining  com¬ 
panies  to  compete  in  the  distribution  of 
electricity  while  escaping  utility  taxa¬ 
tion.  After  a  bitter  fight  the  resolution 
creating  a  commission  to  confer  with  a 
similar  body  from  Tennessee  regarding 
the  solution  of  the  Muscle  Shoals  prob¬ 
lem  along  the  lines  suggested  by  Presi¬ 
dent  Hoover  has  passed.  The  Governor 
is  expected  to  sign  it. 

COLORADO. — The  utility  district 
bill  mentioned  in  the  Electrical 
World  for  February  14  (page  303) 
died  in  the  rules  committee  of  the 
House.  This  bill  was  to  authorize 
county  commissioners,  on  petition  of  10 
per  cent  of  the  voters  in  any  commu¬ 
nity,  to  submit  at  a  general  election  pro¬ 
posals  to  set  up  a  ‘‘public  utility  dis¬ 
trict”  in  the  nature  of  a  municipal  cor¬ 
poration  controlled  by  a  three-man  com¬ 
mission  and  elected  for  three  years. 


T  T  T 

GEORGIA. — A  bill  to  abolish  the 
Georgia  Public  Service  Commission, 
drawn  by  William  M.  Lester,  represen¬ 
tative  of  Richmond  County  and  secre¬ 
tary  of  the  Georgia  Municipal  Utilities 
Rate  Association,  will  come  before  the 
Legislature  at  its  regular  biennial  ses¬ 
sion,  which  began  on  June  24.  The 
measure  would  substitute  for  this 
body  one  to  be  known  as  the  Georgia 
Commerce  and  Utility  Commission  and 
would  provide  for  the  regulation  of  util¬ 
ities  by  defining  their  duties  and  powers. 
The  new  commission  would  be  com¬ 
posed  of  three  commissioners  to  be 
elected  by  the  Legislature  for  a  term  of 
two  years.  With  this  commission  it  is 
proposed  to  have  the  Governor  appoint 
a  board  of  five  members  who  would 
represent  the  people  in  all  utility  mat¬ 
ters. 

ILLIXOIS. — The  Snell  bill  permit¬ 
ting  city  officials  to  set  up  separate 
funds  for  proceeds  from  municipally 
owned  public  utilities  and  to  invest  any 
surplus  (  Electrical  World.  June  20. 
page  1160)  was  tabled  in  the  House 
upon  motion  of  its  sponsor,  the  night 
before  the  Legislature  adjourned,  be¬ 
cause  of  the  amendments  inserted  by 
the  Senate,  which,  it  was  contended, 
virtually  placed  municipal  plants  under 
control  of  the  Illinois  Commerce  Com¬ 
mission.  The  bill  adopted  by  the  House 
prohibiting  mayors  or  city  commis¬ 
sioners  from  being  officials  of  any 
public  service  corporation  passed  the 
Senate  also.  Governor  Emmerson  had 
ten  days  in  which  to  sign  or  veto  it. 

OHIO. — The  General  Assembly  has 
defeated  a  bill  which  asked  for  an  in¬ 
crease  in  the  public  utility  corporation 
excise  tax.  Much  bitterness  was  mani¬ 
fested  during  the  debate. 

SOUTH  CAROLIX A.— Before  ad¬ 
journment  the  Legislature  appropriated 
$50,000  to  be  used  by  a  committee  of 
not  more  than  five,  to  be  appointed 
by  the  Governor,  for  the  investigation 
of  electric  rates.  This  committee  is  to 


determine  whether  or  not  the  power 
companies  are  receiving  more  than  a 
fair  return  upon  their  investment.  It 
will  have  wide  powers  of  investigation, 
but  all  persons  or  corporations  inter¬ 
ested  must  have  an  opportunity  to  be 
heard.  As  soon  as  practicable  it  shall 
report  its  findings  to  the  Railroad 
Commission  of  the  state  for  the  latter’s 
guidance  in  fixing  electric  rates.  A  re¬ 
port  to  the  Governor  and  Assembly 
must  be  made  by  January,  1932. 

TENNESSEE.  —  The  recess  com¬ 
mittee  on  water-power  resources  of  the 
state  has  filed  its  report,  of  which  the 
gist  is  thus  summed  up  in  the  document 
itself :  ‘‘We  do  not  recommend  that  the 
state  go  into  the  business  of  producing 
and  selling  hydro-electric  power  to  con¬ 
sumers  generally,  but  that  the  state 
should  preserve  its  rights  and  by  ade¬ 
quate  laws  keep  full  regulatory  control 
over  all  public  utilities  and  private  cor¬ 
porations  engaged  in  the  hydro-electric 
business.”  Contending  that  small  con¬ 
sumers  of  electricity  “are  paying  from 
five  to  ten  times  as  much  as  the  original 
cost  of  production  and  that  the  cost 
of  distribution  cannot  justify  the 
difference,”  the  committee  none  the  less 
advocates  “that  a  severance  tax  be  im¬ 
posed  and  collected  by  the  state  of  not 
less  than  0.25  mill  per  kilowatt-hour  of 
electrical  power  generated  by  hydro¬ 
electric  development  within  the  borders 
of  the  state.”  It  further  recommends 
hydro-electric  licenses  for  a  term  not 
exceeding  50  years,  with  renewal  for 
not  more  than  25  years  or  purchase  on 
expiration  by  the  state  at  a  figure  deter¬ 
mined  by  prudent  investment.  The  com¬ 
mittee  complains  that  “merchandising 
and  supplies  confuse  the  cost  of  pfoduc- 
tion  and  distribution  to  a  point  where  it 
is  impossible  to  determine  accurately  for 
rate  purposes.” 

TEXAS. — Governor  Sterling  has  ap¬ 
proved  the  bill  passed  by  the  regular 
session  which  permits  incorporated 
municipalities  of  500  population  or  more 
to  regulate  the  rates  of  gas,  light,  water 
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and  telephone  companies.  The  bill  also 
provides  that  such  rates  shall  be  referred 
to  a  vote  of  the  people  by  city  councils 
upon  petition. 

WISCONSIN. — The  Legislature  ad¬ 
journed  at  midnight  June  27.  A  special 
session  will  he  called  in  the  fall.  Gov¬ 
ernor  La  Toilette  has  signed  the 
L<M)mis  state  utility  corporation  bill 
(  Electkicai,  Woki.i),  April  11,  page 
665,  and  May  23,  page  936).  The  anti¬ 
merchandising  bill  aimed  at  utility  com¬ 
panies  was  killed  in  the  Assembly  by 
48  to  32.  The  Groves  bill  taxing  Wis- 
cosin  utilities  at  regional  rather  than 
the  average  state  rate  was  killed  in  the 
.Senate.  The  Kellman  bill  forbidding 
service  charges  passed  the  .Assembly 
but  failed  in  the  Senate. 

T 

World  Electric  Congress 
for  Paris  Next  Year 

Under  the  ai'.spices  of  the  Inter¬ 
national  Electrotechnical  Commission, 
four  French  associations — the  French 
.Society  of  Electricians,  the  French 
Society  of  Physics,  the  French  Elec¬ 
trotechnical  Committee  and  the  Union 
of  Electrical  Syndicates — have  united 
to  organize  an  International  Electrical 
Congress  to  be  held  in  Paris  next  year, 
probably  in  July,  to  discuss  electricity 
in  its  scientific  and  technical  relation¬ 
ships.  In  making  this  announcement 
Paul  Janet,  president  of  the  organiza¬ 
tion  committee,  who  is  a  member  of 
the  French  Institute,  reminds  electrical 
engineers  that  it  is  just  fifty  years 
since  the  first  international  electricity 
congress  was  held  in  Paris  and  alludes 
to  the  more  important  ones  since  held — 
in  Chicago  in  1893,  Paris  in  l‘KX)  and 
St.  Louis  in  1904.  He  calls  it  “the 
opportune  moment  to  sum  up  the  work 
of  half  a  century,  to  make  a  synthesis 
of  it  and  submit  it  to  a  general  sur¬ 
vey.”  The  congress  will  be  divided  into 
thirteen  sections,  as  follows : 

1.  Science  of  electricity  and  of  mag¬ 
netism  :  (ieneral  theories ;  insulators,  con¬ 
ductors,  radioactivity,  magnetic  bodies. 

2.  Electrical  measurements:  (a)  Units 
and  standards ;  absolute  electric  measure¬ 
ments.  (b)  Laboratory  measurements,  in¬ 
dustrial  measurements  and  macliinery  tests. 

3.  Production  and  transformation  of  elec¬ 
trical  energy. 

4.  Transmission  and  distribution  of  elec¬ 
trical  energy. 

5.  Electric  traction;  mechanical  appli¬ 
cations. 

6.  Electric  lighting:  photometry. 

7.  Rlectrochemistry,  electrometallurgy, 
cells  and  storage  batteries. 

8.  Communication  by  wire. 

y.  Radioelectricity:  high-freciuency  phe¬ 
nomena  ;  radio  communication. 

10.  Radiology ;  electrophysics. 

1 1.,. Atmospheric  electricity:  terrestrial 
magnetism. 

12.  Miscellaneous  applications  of  elec¬ 
tricity. 

13.  Records  artd  history  of  electricity. 


.Legislators  Absolve  the 
Alabama  Power  Company 

That  the  Alabama  Power  Company 
is  now  paying  1 1  cents  out  of  each 
dollar  for  taxes  and  is  consequently 
bearing  more  than  its  proportionate 
share,  with  the  result  that  it  is  not 
earning  a  fair  return  on  the  reasonable 
value  of  its  property,  is  asserted  in  the 
final  report  of  the  Alabama  legislative 
coinmittee  to  investigate  power  company 
rates  and  valuations.  Only  one  of  the 
five  members  of  the  cojnmittee  dissented. 
The  finding  was  in  direct  contradiction 
of  charges  by  certain  newspapers  and 
politicians.  In  discussing  the  "demand 
charge,”  which  was  the  subject  of  some 
discussion  before  the  committee,  the 
majority  report  said :  "We  find  that 
whatever  complaint  or  criticism  there 
may  be  of  this  charge  is  largely  due 
to  a  lack  of  information  or  understand¬ 
ing  by  those  making  the  complaint,  or 
from  those  seeking  to  help  themselves 
by  demagogic  appeals  to  prejudice.” 


Brief  History  of  the 
"Electrical  World" 

The  Electrical  If  arid  (published 
under  that  name  since  1883  and 
tracing  its  history  back  to  1874)  is 
a  consolidation  of  the  Electrical 
Engineer  (founded  in  1882  as  the 
Electrician)  and  the  American 
Electrician  (founded  in  1896). 
Final  consolidation  under  the  title 
of  Electrical  If ’arid  took  effect  on 
January  1,  1906,  the  Electrical 

World  and  the  Electrical  Engineer 
having  been  acquired  by  the 
McGraw  Publishing  Company  in 
1899  and  amalgatnated  as  the 
Electrical  World  and  Engineer, 
and  the  American  Electrician,  a 
McGraw  monthly,  having  been 
absorbed  seven  years  later. 

The  roster  of  past  editors  of 
the  Electrical  World  includes  Carl 
Hering,  Louis  Bell,  W.  D.  Weaver, 
T.  C.  Martin  and  many  other  men 
prominent  in  the  electrical  industry 
— some,  like  those  named,  no  longer 
living,  and  others,  like  W.  H. 
Onken.  Jr.,  C.  O.  Mailloux,  A.  S. 
McAllister.  Frank  F.  Fowle,  F.  M. 
Feiker,  1).  H.  Braymer  and  H. 
Bozell,  still  active  in  engineering 
and  industrial  service.  L.  W.  W. 
Morrow  is  now  editor.  Allen  M. 
Perry  is  managing  editor.  Other 
members  of  the  present  staff  are ; 
Earl  Whitehorne,  contributing 
editor ;  G.  F.  Wittig,  statistical 
editor:  H.  M.  Cameron  and  A.  K. 
Knowlton.  associate  editors :  F.  C. 
Wells,  news  editor;  E.  R.  Searles 
and  E.  M.  Glennon,  assistant  edi¬ 
tors:  F.  R.  limes,  We.stern  editor; 
H.  S.  Knowlton,  New  England 
editor;  Walter  C.  Heston.  PacifiV' 
Coast  editor,  and  Paul  Wooton. 
Washington  correspondent . 


The  report  also  upholds  the  Public 
Service  Commission,  saying:  “We  think 
that  under  the  administration  of  the 
present  commission  the  utility  compa¬ 
nies  are  being  regulated  in  the  public 
interest  and  that  it  is  highly  conducive 
to  the  best  interests  of  the  public  as 
well  as  the  utilities  themselves.” 

Much  of  the  time  of  the  committee 
was  spent  in  a  compari.son  of  the  differ¬ 
ence  between  the  rate-making  and  the 
tax-paying  valuations  of  the  utility 
companies.  In  this  connection  the 
majority  report  .said  that  it  is  a  “well- 
settled  principle  of  law  that  valuation 
for  taxation  and  valuation  for  rate¬ 
making  purposes  are  two  entirely  sepa¬ 
rate  and  distinct  things.” 

▼ 

M.  J.  I  nsull  Replies  to 
Political  Accusations 

Statements  of  Governor  Pinchot  of 
Pennsylvania,  Senator  Norris  of  Ne¬ 
braska  and  other  antagonists  of  the 
electric  power  industry  were  labeled 
"fictions”  by  Martin  J,  Insull  of  Chi¬ 
cago,  president  of  the  Middle  West 
Utilities  Company,  in  an  address  before 
the  Inter-Club  Council  at  Pittsburgh 
last  week,  which  was  interpreted  in  some 
cjuarters  as  the  opening  gun  in  a  utility 
campaign  to  refute  political  accusations. 

Mr.  Insull  cited  contentions  ascribed 
to  Governor  Pinchot  and  .Senator 
Norris  that  users  of  electricity  are  be¬ 
ing  overcharged  from  $500,000,009  to 
$750,000,000  annually.  “Since  electric¬ 
ity  is  sold  to  industrial  users  in  compe¬ 
tition  with  other  forms  of  power,  this 
overcharge  would  have  to  be  made  upon 
the  household  customers,”  Mr.  Insull 
said.  “As  the  total  bill  of  household 
customers  for  the  entire  country  is  only 
$650,000,000  annually,  the  industry 
would  have  to  provide  electricity  free 
and  even  give  the  customers  $100,000,- 
000  besides  if  there  is  anything  in  such 
claims  of  overcharging. 

“The  fact  is  that  the  $12,000,000,000 
invested  in  the  industry  is  earning  a  net 
income  of  a  little  over  7  per  cent,  which 
is  a  necessary  return  if  the  industry  is 
to  continue  to  be  capable  of  raising  capi¬ 
tal  with  which  to  extend  service.” 

Mr.  Insull  dwelt  in  detail  on  the  e.x- 
pense  items  of  the  utilities  to  demon¬ 
strate  that  neither  excessive  return  nor 
extravagant  operation  can  be  charged 
to  them. 

“In  the  confusion  of  present-day  con¬ 
ditions  there  is  danger  of  forsaking 
>ome  of  the  fundamental  principles  of 
.American  progress,”  Mr.  Insull  asserted, 
and  he  emphasized  the  necessity  of  up¬ 
holding  the  principles  of  individual 
initiative  and  enterprise  in  the  face  of 
efforts  to  abandon  them  by  encouraging 
governmental  invasion  of  the  business 
field. 
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AUSTRIAN  PARLIAMENT  BUILDING  ILLUMINATED  FOR  VIENNA  FESTIVAL 


For  this  festival,  zehich  began  about  the  middle  of  June,  54  kzv.  zoas  used  in  floodlighting  this  beautiful 
edifice.  In  the  background  the  illuminated  tower  of  the  Vienna  Tozun  House  is  to  be  seen. 


T  ▼  V 


Trade  Commission  Adds 
to  Its  Publicity  Records 

Rkvlkting  to  the  publicity  phase  of 
its  utility  investigation,  the  Federal 
Trade  Commission  on  June  25,  at  its 
last  hearing  until  after  Labor  Day,  put 
into  its  records  pamphlets,  textbooks 
and  other  electrical  literature  pertinent 
to  the  inquiry,  at  the  instance  of  W.  T. 
Chantland,  assistant  chief  counsel  of  the 
commission.  There  were  no  witnesses, 
and  the  data  submitted  were  largely  in 
the  nature  of  a  summary  of  matters 
previously  canvassed. 

Mr.  Chantland  submitted  copies  of 
pamphlets  issued  by  the  power  com¬ 
panies  which  were  said  to  have  been 
sent  into  nearly  every  state  and  into 
thousands  of  schools  and  colleges  in 
1926.  1927  and  1928,  the  total  number 
distributed  in  that  period  being  put  at 
880,000,  of  which  136,000  went  to  Ohio. 
125.000  to  Illinois,  114,000  to  New 
York,  60.000  to  Pennsylvania,  64,000  to 
Iowa  and  165.000  to  New  England. 

Other  items  filed  included  N.E.L..\. 
rate  books,  statistics  from  the  Bonbright 
Survey  and  articles  from  the  Elec¬ 
trical  World. 

▼ 

New  Hampshire  Case 
Brings  Series  of  Orders 

1\  A  REPORT  of  27.000  words  the  New 
Hampshire  Public  Service  Commission 
has  ju.st  ordered  the  New  Hampshire 
Gas  &  Electric  Company  of  Portsmouth 
and  the  Derry  Electric  Company  to 
show  cause  on  or  before  September  10 


why  a  series  of  eleven  orders  based  on 
the  commission’s  investigation  of  these 
utilities  should  not  become  effective. 
The  report  found  that  “from  a  practical 
standpoint  the  two  companies  are  con¬ 
trolled  and  operated  by  the  Associated 
Gas  &  Electric  Company.”  The  com¬ 
mission  held  that  "these  holding  com¬ 
panies  may  retard  lower  production 
cost”  and  that  the  danger  in  this  “is 
postponement  of  rate  reductions”  on 
the  side  of  the  public  and  “to  the  utili¬ 
ties  the  likelihood  of  municipal  owner¬ 
ship.” 

T 

Midland  United  Buys 
Terre  Haute  Company 

Properties  ok  the  Terre  Haute,  In¬ 
dianapolis  &  Eastern  Traction  Company 
in  Indiana  operating  power  and  inter- 
urban  utilities  have  been  sold  to  the 
Midland  United  Company,  owned  by 
Insull  interests,  for  $2,500,000.  Follow¬ 
ing  years  of  diminishing  profits,  then 
increasing  losses,  the  courts  ordered  the 
sale  on  behalf  of  the  receiver  appointed 
in  .April,  1930.  The  sale  price  was  the 
minimum  fixed  by  the  court.  The  Insull 
company  already  had  heavy  stock  hold¬ 
ings  in  the  company  sold,  which  was  a 
main  factor  in  the  abortive  “seventy- 
million-dollar”  Indiana  merger  proceed¬ 
ings  last  year. 

More  recently  the  Midland  United 
Company  purchased  a  majority  of  the 
company’s  bonds  on  approval  of  the 
bondholders’  protective  committees. 
Ownership  of  these  bonds  gave  the 
Midland  firm  control  of  the  common 
stock  of  the  Terre  Haute  Traction  & 


Light  Company,  providing  light  and 
power  to  Terre  Haute  and  one  of  the 
paying  subsidiaries  of  the  company. 

V 

Changes  in  Original  Plans 
for  Beauharnois  Admitted 

Outstanding  features  of  the  first 
week  of  the  hearings  by  the  special 
parliamentary  committee  investigating 
the  charges  leveled  against  the  Beau- 
harnois  Power  Corporation  in  the  Cana¬ 
dian  House  of  Commons  were  the  frank 
admission  of  the  Beauharnois  corpora¬ 
tion’s  counsel  that  the  company’s  de¬ 
tailed  plans  have  never  received  the 
approval  of  the  federal  government ;  a 
statement  by  D.  W.  McLachlan,  chair¬ 
man  of  the  Canadian  section  of  the 
International  Joint  Board  of  Engineers, 
to  the  effect  that  the  intake  of  the 
Beauharnois  canal  had  been  moved 
3,000  ft.  from  the  location  shown  on 
the  original  plans  without  sanction  from 
the  Dominion  government,  any  depart¬ 
ment  of  the  government  or  its  engi¬ 
neers  ;  submissions  by  Peter  White, 
chief  counsel  for  the  special  committee, 
purporting  to  show  a  spread  of  $3,000,- 
000  which  went  to  the  underwriters  in 
connection  with  the  Beauharnois  corpo¬ 
ration’s  bond  issue  of  $30,000,000,  and 
a  statement  by  Aime  Geoff rion,  counsel 
for  the  Beauharnois  corporation,  in  a 
letter  to  Charles  Dunning,  former 
federal  Minister  of  Railways,  accusing 
of  falsehood  the  Atlantic  &  Great  Lakes 
Company,  which  is  suing  the  Beauhar¬ 
nois  corporation  for  $10,000,000  because 
of  an  unexercised  option  from  the  origi- 
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THE  ALL-ELECTRIC  ORGAN  MAKES  ITS  ENTRY 


Photo  hy  Halhran 


Sans  ptf<cs,  savs  blozvcr  and  sans  everything  formerly  organic  except 
the  familiar  keyboard,  the  organ  has  been  zeholly  reformed.  This  one, 
the  invention  of  Richard  Ranger,  engineer  and  mnsieian,  relies  upon 
I'acunm  tubes,  loud  speakers,  relays  and  amplifiers. 

T  T 


nal  owners  of  the  Bcauharnois  property. 

The  line  of  argument  taken  by  counsel 
for  the  corporation  was  that  anything 
the  company  has  .so  far  built  at  Beau- 
harnois  does  not  interfere  with  navi¬ 
gable  water  and  that  therefore  govern¬ 
ment  consent  to  changes  was  not 
necessary.  However,  it  was  agreed 
that  the  government  would  have  to 
approve  of  the  plans  ultimately  before 
the  canal  could  he  used. 

T 

Wisconsin  Commission, 
with  New  Powers,  Busy 

Acting;  i’.ndkr  power  granted  by  the 
1931  Legislature,  the  W’i.sconsin  Public 
Service  Commission  has  issued  a  gen¬ 
eral  order  requiring  all  public  utilities 
to  make  a  Bill  report  on  their  owner¬ 
ship  and  affiliated  interests  by  August 
15.  The  specific  information  that  is 
sought  includes  the  names  of  persons 
oi  corporations  owtiing  or  holding  1  per 
cent  or  more  of  the  voting  .securities 
of  every  Wisconsin  public  utility  cor¬ 
poration  or  5  per  cent  of  the  voting 
securities  of  atiy  corporation  in  a  chain 
of  successive  ownership  with  a  Wis¬ 
consin  corporation.  Names  of  the  cor¬ 
porations  in  which  5  per  cent  or  more 
of  the  voting  securities  is  owned  by  a 
person  or  corporation  holding  5  per  cent 
or  more  of  a  Wisconsin  utility’s  voting 
securities  are  also  demanded,  together 
with  names  of  all  officers  and  directors 


T 

of  Wisconsin  utilities  and  names  of  all 
corporations  or  associations  having  one 
or  more  officers  or  directors  in  common 
with  them. 

Announcement  of  an  investigation  of 
the  Wisconsin  Power  &  Light  Com¬ 
pany  throughout  the  state  has  been  made 
by  the  commission.  The  inquiry  will 
concern  rates,  service,  policies,  records, 
securities,  accounts,  financial  conditions, 
transactions  and  practices  of  the  com¬ 
pany,  which  is  a  Byllesby  subsidiary. 
Under  the  new  law  the  cost  of  such  an 
inquiry  can  be  assessed  against  the  cor¬ 
poration.  The  commission,  in  its  order, 
states  that  a  number  of  complaints  have 
been  filed  respecting  the  rates  and  prac¬ 
tices  of  the  company.  ^These  com¬ 
plaints  have  come  from  municipalities 
and  groups  of  subscribers  in  communi¬ 
ties  large  and  small,”  says  the  order, 
"including  .such  cities  as  Fond  du  Lac. 
Janesville.  Clinton.  Beloit  and  .Sheboy¬ 
gan.  and  from  rural  consumers.  We  are 
consolidating  all  the  complaints  into  this 
single  proceeding.” 

The  Public  .Service  Commission  has 
announced  the  appointment  of  two 
widely  known  public  utility  e.xperts  a'' 
members  of  its  staff — John  M.  Bickley 
and  Samuel  Miesels.  Mr.  Bickley  is  now 
in  charge  of  the  accounting  and  finance 
department  of  the  commission.  Mr. 
Miesels  will  assist  him.  Mr.  Bickley 
comes  to  the  commission  from  the  Fed¬ 
eral  Trade  Commission.  Mr.  Miesels 
has  been  with  both  the  Federal  Trade 
and  the  Federal  Power  Commission. 


Scattered  Happeninss  in 

the  Electrical  Sphere 

UNITED  STATES 

Brooklyn  Edison  Starts  Extra  Work 
M.  S.  Sloan  said  recently  that  an  ap¬ 
propriation  of  $5,000,000  to  carry  on  the 
Brooklyn  Edison  Company’s  program  of 
placing  its  overhead  lines  underground 
liad  just  been  approved  by  the  board  of 
directors.  "This  appropriation,”  said 
Mr.  Sloan,  “is  in  addition  to  our  regular 
budget  for  1931.  It  provides  for  work 
we  clid  not  contemplate  doing  this  year. 
The  directors  authorized  it  in  order  to 
keep  on  our  pay  rolls  1.500  construction 
workers  whom  we  should  have  had  to 
lay  off  in  about  a  month  because  the 
jobs  authorized  would  be  completed  and 
the  money  for  such  work  exhausted.’’ 

White  Addresses  Agricultural  Engineers 
A  permanent  "farm-mindedness” 
governed  by  scientific  achievement  is 
under  way  in  this  country  and  may 
prove  the  most  significant  agricultural 
development  of  the  time.  Dr.  E.  A. 
White  of  Chicago  declared  in  his  ad¬ 
dress  last  week  at  the  twenty-fifth 
annual  meeting  of  the  American  So¬ 
ciety  of  Agricultural  Engineers  at  Iowa 
State  College.  "Within  the  next  dec¬ 
ade,”  he  said,  "we  may  expect  to  be 
able  to  talk  of  there  being  three  mil¬ 
lion  farms  with  electric  service.  The 
increasing  comfort  and  convenience  of 
farm  life  will  lead  to  a  changed  outlook 
upon  rural  living.  More  people  will 
retire  to  the  country.” 

Transfer  of  Rock  Island  License 

The  Federal  Power  Commission  has 
approved  the  transfer  of  the  210,000- 
hp.  license  for  the  Rock  Island  water¬ 
power  project  in  the  Columbia  River 
near  Wenatchee,  Wash.,  from  the 
Washington  Electric  Company  to  the 
Puget  .Sound  Power  &  Light  Com¬ 
pany,  the  parent  organization. 

Kansas  Commission  Predicts  Lower  Rates 
Further  reductions  in  domestic  rates 
for  electricity  in  Kansas  arc  predicted 
by  the  Public  Service  Commission  as 
the  result  of  its  efforts,  based  largely  on 
the  lower  price  of  coal,  fuel  oil,  cop¬ 
per  and  other  things  entering  into 
energy  production.  Some  members  of 
the  commission  also  desire  to  work  for 
the  ultimate  abolition  of  meter  charges, 
customers’  deposits  and  minimum  bills. 

Union  Carbide  Adds  Steam  Equipment 
Four  25,000-hp.  boilers  are  now 
being  installed  at  Alloy,  W.  Va.,  by 
the  Union  Carbide  Company  to  gener¬ 
ate  supplementary  power  to  that  pro¬ 
duced  by  the  water  turbines  at  the 
mouth  of  the  Hawk’s  Nest  tunnel.  The 
first  two  boilers  will  be  completed  by 
September  1.  When  the  water-power 
and  steam  projects  under  construction 
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are  completed  the  company  will  have 
a  total  of  210,000  hp. 

To  Enlarge  Shreveport  Power  Station 
To  meet  the  growing  demands  for 
power  in  the  new  east  Texas  oil  field, 
as  well  as  an  increased  general  de¬ 
mand  in  Texas,  Louisiana  and  Arkan¬ 
sas,  the  Central  &  South  West  Util¬ 
ities  Company  says  that  an  18,750-kw. 
power  unit  will  be  added  to  the  Arsenal 
Hill  generating  station  at  Shreve¬ 
port,  La.  The  new  unit  will  increase 
the  Shreveport  .station’s  capacity  to 
56,250  kw. 

Tennessee  Official  Accused  as  Utility  Man 
Impeachment  of  Ernest  X.  Haston, 
Secretary  of  State  of  Tennessee,  was 
asked  in  articles  filed  last  week  in  the 
House  of  Representatives  but  after¬ 
ward  withdrawn.  Charge  was  made 
that  he  is  an  attorney  of  the  Tennessee 
Electric  Power  Company  and  has  been 
during  his  official  term  of  service  and 
that  his  failure  to  act  as  a  member  of 
the  State  Board  of  Equalization  when 
matters  of  this  company  were  under 
discussion  was  a  violation  of  his  oath 
of  office. 

Colorado  Springs  to  Serve  Pike’s  Peak 
Territory  served  by  C'olnrado  Springs’ 
municipally  owned  lighting  plant  will 
I)e  enlarged  by  permission  of  the  Colo¬ 
rado  Public  Utilities  Commission.  The 
transmission  line  between  Manitou  and 
Cascade  will  be  extended  from  Cascade 
to  Green  Mountain  Falls  and  the  north 
slope  of  Pike’s  Peak.  The  city  recently 
acquired  the  generating  and  distribu¬ 
tion  plant,  as  well  as  the  land,  on  Pike’s 
Peak  from  the  Empire  Water  &  Power 
Company. 

Arkwright  on  Atlanta  Agitation 

Speaking  at  Cedartown,  Ga.,  P.  S. 
Arkwright,  president  Georgia  Power 
Company,  declared  that  the  recent  agi¬ 
tation  in  Atlanta  over  proposed  mu¬ 
nicipal  ownership  of  utilities  was  the 
outgrowth  of  a  strike  and  had  no 
general  public  demand  back  of  it. 

Rogue  River  Applications  Canceled 

Cancellation  of  si.x  water  applications 
involving  the  proposed  development  of 
310,000  hp.  has  been  ordered  by  the 
Oregon  Hydro-Electric  Commission. 
The  applications  were  filed  by  Charles 
H.  Lee  and  Romaine  W.  Myers  of  Oak¬ 
land,  Cal.,  who  asked  for  authority  to 
appropriate  a  total  of  18,250  sec.-ft.  of 
water  from  the  Rogue  River.  The  com¬ 
mission  canceled  the  applications  on  the 
ground  that  the  Legislature  of  1929 
forbade  the  construction  of  dams  in  the 
main  channel  of  the  Rogue  River  for  a 
distance  of  100  miles  from  the  Pacific 
Ocean. 

Taxing  Receipts  on  Imported  Energy 
Attorney-General  Bettman  of  Ohio  is 
(|uoted  as  maintaining  that  the  recent 
decision  of  United  States  Supreme 
Court  upholding  a  tax  on  total  receipts 


from  natural  gas  sold  and  distributed 
in  Ohio  although  part  of  it  was  manu¬ 
factured  in  another  state  applies  also 
to  electric  utilities  and  as  declaring  that 
litigation  will  be  commenced  against 
these  utilities  if  they  take  the  stand  that 
they  are  not  affected  by  the  East  Ohio 
Gas  Company  decision.  His  view  has 
been  accepted  by  counsel  for  the  Ohio 
Power  Company,  which  is  expected  to 
pay  $409,674  in  back  taxes. 

Valuation  for  San  Diego  Consolidated 

Members  of  the  San  Diego  (Calif.) 
City  Council  have  been  promised  the 
co-operation  of  the  State  Railroad 
Commission  in  the  investigation  of  the 
rates  and  practices  of  the  San  Diego 
Consolidated  Gas  &  Electric  Company. 
This  will  take  the  form  of  an  inde¬ 
pendent  survey  of  the  properties  but 
probably  not  a  complete  revaluation. 

Cushing  Cancels  Bonds  for  Plant 

City  commissioners  of  Cushing, 
Okla.,  have  canceled  $215,0(K)  of  the 
bond  issue  for  $300,000  voted  December 
2  last  for  the  establishment  of  an  elec¬ 
tric  light  and  power  plant.  The  city 
instead  has  made  a  contract  with  the 
Oklahoma  Gas  &  Electric  Company  to 
furnish  energy  for  a  municipally 
owned  distribution  system. 

San  Francisco  Dissatisfied  with  Rates 

Two  resolutions  have  been  adopted 
by  the  Board  of  Supervisors  of  San 
Francisco  with  the  object  of  having 
the  city  appear  before  the  California 
Railroad  Commission  to  seek  lower 
lighting  rates  for  streets  and  public 
institutions.  These  resolutions  followed 
▼ 

Coming  Meetings 

Camp  Co-operation  XI  —  .4ssociation 
Island,  Henderson  Harbor,  N.  Y., 
July  27-31.  Society  for  Electrical 
Development,  420  Lexington  Ave., 
New  York. 

.Vmerirun  Institute  of  Kleetrieal  Engi¬ 
neers — Pacific  Coast  Division,  Lake 
Tahoe,  Calif.,  Aug.  25-28.  F.  L. 
Hutchin.son,  3.3  \V.  39th  St.,  New 
York. 

Rocky  Mountain  Division.  X.E.L..4. 

— Stanley  Hotel,  EJstes  Park,  Colo., 
Sept.  2-4.  G.  E.  Lewis,  367  Gas  & 
Electric  Bldg.,  Denver. 

Electrorhemiral  Society  —  Hotel  Utah, 
Salt  l.ake  City,  Sept.  2-5.  C.  G. 
Fink,  Columbia  University,  New 
York. 

Pennsylvania  Kleetrir  .Vsttoeiation  — 
Bedford  Springs  Hotel,  Bedford 
Springs,  Pa.,  Sept.  9-11.  H.  A. 
Buch,  Telegraph  Bldg.,  Harrisburg, 
Pa. 

Empire  State  Gas  and  Kleetrir  .Associa¬ 
tion — The  Sagamore,  Bolton  Landing, 
Lake  George,  N.  Y.,  Sept.  10-11. 

H.  B.  Chapin,  Grand  Central  Termi¬ 
nal,  New  York. 

.\meriran  Welding  Society  —  Copley- 
Plaza  Hotel,  Boston,  Sept.  21-25.  M. 

.M.  Kelly,  33  VV\  39th  St.,  New  York. 

New  England  Division,  N'.K.L.A. — 
Poland  Springs  House,  South  Po¬ 
land,  Me.,  Sept.  28-30.  Miss  O.  A. 
Bursiel,  20  P’rovidence  St.,  Boston. 

(ireat  Lakes  Division,  N.E.L..A.— 
F'rench  Lick  Springs  Hotel,  French 
Lick,  Ind.,  Oct.  1-3.  T.  C.  Polk, 

20  N.  Wacker  Drive,  Chicago. 

Illuminating  Engineering  Society — Wil¬ 
liam  Penn  Hotel,  Pittsburgh,  Oct. 
13-16.  E.  H.  Hobbie,  29  W.  39th 
St.,  New  York. 


the  bid  of  the  Pacific  Ga.s  &  Electric 
Uompany.  I'lie  power  company  ex¬ 
plained  that  lower  rates  cannot  be  made 
for  the  coming  year  on  account  of  tlie 
water  shortage. 

Columbia  Gas  &  Electric  Called  Trust 
Charges  that  the  Columbia  Gas  ic 
Electric  Company  is  a  triijr!  operating 
in  restraint  of  trade  and  in  violation 
of  the  Sherman  anti-trust  law  are  in¬ 
corporated  in  a  bill  of  intervention 
allowed  recently  by  the  United  States 
District  Court  in  eastern  Kentucky. 
The  suit  was  brought  by  Col.  George 
S.  Wallace,  Huntington,  ( W.  Va. ) 
attorney,  representing  a  group  of  mi¬ 
nority  stockholders  of  the  Inland  Gas 
Corporation  and  Kentucky  Gas  Cor¬ 
poration.  with  principal  offices  in  Ash¬ 
land,  Ky.  The  action  is  another  chap¬ 
ter  in  the  fight  of  the  Columbia  Gas  & 
Electric  Company,  the  H.  L.  Doherty 
Company  and  Eastern  financial  interests 
for  eastern  Kentucky  gas  fields. 

CANADA 

New  Cape  Breton  Company  Formed 
Following  upon  the  public  sale  of  the 
assets  of  the  Cape  Breton  Electric  Com¬ 
pany  (  Electrical  World,  May  16, 
page  895),  the  Eastern  Light  &  Power 
Company  has  been  formed  to  take  over 
and  operate  the  distribution  system 
and  power  plant.  Willard  S.  Thomp¬ 
son,  North  Sydney.  Nova  Scotia,  is 
president  of  the  board. 

Quebec’s  Electric  Rates  Attacked 

Addressing  a  gathering  at  Riviere  du 
Loup.  Quebec,  on  June  21,  Mayor 
Camillien  Houde  of  Slontreal  declared 
that  Quebec  hydro-electricity  must  be 
cheaper,  even  if  the  province  has  to 
compete  with  private  interests.  Mayor 
Houde  said  he  favored  the  appointment 
of  an  independent  commission  of  ex¬ 
perts  to  revise  electric  rates  downward. 
If  that  were  not  achieved,  there  seemed 
to  be  nothing  left  but  competition  by 
the  state.  Mayor  Houde,  who  is  the 
leader  of  the  Conservative  party  in  the 
province,  declared.  His  remarks  have 
aroused  discussion,  wdth  sharp  division 
of  party  opinion. 

Campbell  River  Project 

Plans  of  the  British  Columbia  Elec¬ 
tric  Railway  Company,  filed  with  the 
Provincial  Water  Board,  for  the  de¬ 
velopment  of  Campbell  River,  on  V’an- 
couver  Island,  are  for  an  output  of 
157,()()0  hp.  Three  power  plants  and 
four  dams  and  the  raising  of  Buttle 
Lake  to  a  maximum  of  32  ft.  are 
planned.  This  would  use  virtually  the 
entire  flow  of  Campbell  River  from 
Buttle  Lake  to  the  sea.  or  a  head  of 
550  ft.  The  first  step  would  be  a  plant 
at  Elk  Falls,  to  produce  at  first  about 
16,000  hp.  and  eventually  93,500  hp. 
maximum,  with  71.0<I0  hp.  continuous 
supply.  Elk  Falls  and  Buttle  Lake  are 
on  park  land. 
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A.I.E.E.  Visits 

the  South 


Set  in  the  Great  Smoky  Mountains  of  western 
Carolina,  Asheville’s  Grove  Park  Inn  has 
Mount  Pisgah  and  The  Rat  in  the  center  of 
its  vista.  In  the  foreground  lies  a  compelling 
course  for  the  golfers.  In  this  environment  500 
electrical  engineers  last  week  blended  soci¬ 
ability,  scenic  inspiration  and  recreation  with 
professional  zeal  and  technical  advancement. 


EDITORIALS 

L.  WAV.  MORROW 
Editor 


Impressions  of  the 
Institute  meeting 

XPLORATION  of  current  trends  in  elec¬ 
trical  practice  was  the  theme  of  most  of  the 
discussions  at  the  A.I.E.E.  convention  in  Ashe¬ 
ville  last  week.  Exploitation  of  new  technical 
details  of  design  was  much  less  in  evidence  than 
at  the  preceding  winter  convention.  The  “mark¬ 
time”  attitude  of  business  seems  less  conducive  to 
courageous  announcement  of  new  designs  and  new 
schemes  than  to  a  methodical  study  of  the  prob¬ 
able  inability  of  today’s  practices  to  meet  the  need 
of  tomorrow’s  invigorated  demands.  Behind  the 
engineer  is  the  management,  and  management, 
infected  with  pessimism,  has  curtailed  research 
development  programs  to  such  an  extent  as  to 
leave  the  eager  engineers  little  to  discuss  but  the 
industry’s  established  practices.  Enthusiastic  dis¬ 
closure  of  new  developments  must  evidently  await 
the  day  when  the  reception  will  be  more  warmly 
responsive. 

Not  all  the  thought,  however,  was  put  on  tech¬ 
nical  ideas.  Engineer  registration  laws  presented 
an  unsought  but  unavoidable  problem.  Institute 
policy  on  this  matter  has  crystallized  in  recent 
months,  and  the  section  delegates  went  aw^ay  with 
a  clear  notion  that  these  laws  are  more  a  situa¬ 
tion  than  a  theory.  The  task  is  to  make  the  situa¬ 
tion  better  for  the  engineer  who  deplores  the 
vocational  aspersions  cast  upon  him  by  some  of 
the  law'S  and  their  administration  and  aspires  to 
full  professional  recognition  and  civic  responsi¬ 
bility.  Delegates  learned  likew'ise  that  the  Insti¬ 
tute  is  about  to  submit  its  own  province,  functions, 
practices  and  services  to  careful  scrutiny  with  a 
disposition  to  revamp  and  remodel  wherever 
changed  conditions  warrant  rather  than  to  remain 
oblivious  of  altered  circumstances.  Such  modern¬ 
ization  is  the  watchw'ord  of  energetic  industry. 


and  it  should  also  be  the  spirit  of  the  assembly  of 
those  engineers  who  make  industry  energetic. 

Technical  discussions  focused  largely  on  the 
broader  questions  of  economic,  interest,  with  less 
emphasis  on  the  theoretical  foundation  for  sus¬ 
tained  advance  of  electrical  technique.  Why 
should  not  power  utilities  concede  to  communica¬ 
tion  specialists  the  capacity  to  solve  both  their 
specialized  and  routine  communication  require¬ 
ments?  Why  is  not  the  time  ripe  for  standard¬ 
ization  in  the  terminology,  concepts,  calculation 
methods  and  economic  aspirations  in  the  realm 
of  w'holesale  power  interchange?  In  the  light 
of  volumes  of  published  research,  why  should 
not  the  utilities  have  the  mutual  support  of  cable 
manufacturers  in  reducing  cable  diameters, 
low^ering  their  cost,  predicting  their  service  life, 
eliminating  the  oil-reservoir  excrescences  and  pre¬ 
fabricating  joints? 

Manifestly  the  program  was  both  diversified 
and  compatible  with  the  temper  of  the  times. 
Interest  was  adequate,  but  withal  there  was 
noticeable  a  lack  of  the  zest  with  which  electrical 
engineers  are  accustomed  to  canvass  topics  in  dis¬ 
cussion.  Symposium  treatment  was  carried  to  its 
peak  at  this  meeting.  With  resumption  of  for- 
w'ard  technical  progress  and  presentation  it  may 
well  prove  desirable  to  give  freer  play  in  the 
program  to  the  individualist  and  specialist,  allo¬ 
cating  less  space  and  time  to  solicited  symposium 
presentation. 


IT  WAS  not  uncommon  a  decade  or  so  ago  for 
a  public  utility  company  to  pay  8  per  cent  in¬ 
terest  to  the  investors  in  its  securities,  and  when 
about  five  years  ago  the  rate  had  dropped  to  6 
per  cent  comment  was  made  on  the  industry’s 
improved  status  in  banking  circles.  Recently 


Utilities  retain  public  confidence 
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several  electric  light  and  power  companies  have 
marketed  bond  issues  with  facility  at  the  ex¬ 
tremely  low  average  of  approximately  4  per  cent. 
This  record  certainly  indicates  that  the  public  has 
retained  its  confidence  in  the  stability  of  the  elec¬ 
trical  industry  in  spite  of  present  business  con¬ 
ditions.  As  a  mere  matter  of  fact,  this  confidence 
is  well  founded,  for  the  setback  has  not  been 
serious.  Monthly  reports  show  that  earnings  are 
holding  up  remarkably  well  as  compared  with 
those  of  industrial  organizations,  and  dividend 
payments  have  been  maintained  on  a  pre-depres¬ 
sion  scale  with  very  few  exceptions.  Such  a  record 
the  industry  can  point  to  with  pride.  During  the 
first  six  months  of  1931  electric  light  and  power 
companies  offered  new  securities,  including  stocks, 
bonds  and  notes,  totaling  $973,945,U00,  as  com¬ 
pared  with  $745,452,100  for  the  similar  period 
of  1930,  an  increase  of  31  per  cent.  Of  this  sum 
$346,000,000  represented  new  capital  and  $627,- 
000,000  was  devoted  to  refunding  operations. 

David  Edward  Hughes  — 
little-known  pioneer 

The  centenary  of  the  birth  of  David  Edward 
Hughes  was  celebrated  in  Great  Britain  with 
fitting  ceremonies.  This  professor  of  music,  who, 
born  in  England,  passed  his  youth  in  the  United 
States,  was  the  pioneer  in  many  inventions — the 
printing  telegraph,  the  microphone,  the  coherer. 
Vet  his  name  is  little  known  in  this  country, 
although  his  printing  telegraph  was  invented 
while  he  lived  in  Bardstown,  Ky.,  in  1854  and 
was  first  adopted  by  the  American  Telegraph 
Company  in  1 856. 

Then  he  went  to  Europe  and  sold  his  printing 
telegraph  to  European  telegraph  companies  for 
sufficient  money  to  enable  him  to  retire  to  his 
laboratories  for  further  experiments.  In  1878  he 
read  a  paper  describing  the  multiple-contact 
microphone  that  he  had  developed  and  concur¬ 
rently  described  the  embryonic  coherer  later  de¬ 
veloped  by  Branly.  It  is  also  alleged  that  he 
antedated  Hertz  in  the  discovery  of  Hertzian 
waves. 

Hughes’  career  is  striking  in  that  he  had  no 
scientific  background  for  his  work.  An  inventive 
turn  of  mind,  an  imaginative  temperament  and  a 
pair  of  skilled  hands  enabled  him  to  go  far  in 


science  because  he  liked  to  experiment  and  be¬ 
cause  he  thought  outside  the  beaten  tracks.  Un¬ 
discouraged  by  the  cold  reception  granted  his 
ideas  by  his  associate  scientists,  he  went  forward 
to  honor  and  success.  He  has  a  high  place  among 
electrical  pioneers. 

The  cost  of  the  N.E.L.A.  exhibit — 
and  a  suggestion 

NO  SINGLE  index  presents  more  clearly  the 
trend  of  interest  in  the  power  industry  than 
the  exhibit  at  the  N.E.L.A.  convention  in  Atlantic 
City.  A  few  years  ago  the  attention  of  the  utility 
executives  was  closely  focused  on  engineering  and 
construction,  and  the  exhibit  was  an  apparatus 
and  equipment  show.  This  year  it  was  a  domestic 
appliance  show,  because  right  now  interest  con¬ 
centrates  on  the  development  of  residence  load. 
It  represented  an  expenditure  by  the  manufac¬ 
turers  of  anywhere  from  three  to  six  million 
dollars,  depending  on  how  far  the  estimator  may 
go  in  figuring  the  value  of  time  and  the  costs  of 
travel. 

It  is  easy  for  a  man  to  say  in  surprise:  “Such 
an  expense  is  too  great  a  burden.”  But  with  an 
investment  in  this  branch  of  the  electrical  indus¬ 
try  of  fourteen  billion  dollars  and  an  annual  sales 
volume  of  four  and  a  third  billion,  such  an  ex¬ 
penditure  is  not  too  much  if  it  will  bring  before 
electrical  men  the  greatest  educational  oppor¬ 
tunity  of  the  convention.  For  here  only  do  we 
see  clearly,  year  by  year,  and  in  one  display  on  a 
large  scale,  the  progress  of  the  art.  It  is  the  only 
place  where  men  may  study  and  compare  the  new 
technical  developments  and  so  many  of  these 
appliances  that  make  electric  service  useful  to  the 
consuming  public.  The  only  waste  that  there  is 
in  this  show  is  that  so  few  men  see  it  and  so 
little  time  is  given  to  it. 

The  manufacturers  this  year  made  a  notable 
contribution,  considering  their  present  meager 
profits.  It  was  the  most  colorful  and  diversified 
exhibit  in  the  history  of  these  conventions.  It  was 
rich  in  ideas.  It  was  a  splendid  demonstration 
of  co-operation  and  confidence.  Unhappily  it  was 
not  supported  as  it  should  have  been.  For  the 
utilities,  whose  profits  have  been  little  affected, 
elected  to  do  the  economizing  for  the  industry. 
Several  thousand  men  were  not  permitted  to 
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attend.  The  crowd  in  the  exhibition  hall  was  far 
smaller  than  two  years  ago.  Exhibitors  of  appa¬ 
ratus  especially  w£re  discouraged  because  so  few 
engineers  were  in  attendance. 

The  point  is  this — that  such  aft  exhibit  de¬ 
serves  better  promotion  and  a  bigger  audience. 
It  offers  more  than  any  single  meeting.  Why, 
then,  should  not  a  full  morning  be  set  aside — 
without  competition — for  the  study  of  the  exhibit, 
with  a  ceremonial  review?  Some  new  type  of 
directory  could  be  provided  that  would  dramatize 
the  significance  of  the  show.  It  could  be  done, 
and  it  would  seem  as  if  the  manufacturers  were 
entitled  to  this  much  support  for  so  valuable  a 
feature  of  the  convention.  At  the  same  time, 
wholesalers  and  dealers  might  well  be  invited  to 
visit  the  show  and  gain  enthusiasm  for  the  increas¬ 
ing  opportunities  that  these  load-building  appli¬ 
ances  offer  to  them.  The  exhibit  is  worth  all  it 
costs.  But  it  can  be  made  to  pay  far  greater 
dividends. 

Ash  and  gas  emission  from 
power-station  stacks 

Much  experimental  work  is  going  on  in 
Great  Britain  and  in  this  country  to  deter¬ 
mine  ways  and  means  for  handling  gases  and  ash 
from  power-station  stacks.  A  current  report  of 
the  British  government  surveys  the  situation  with¬ 
out  very  promising  results.  The  use  of  expansion 
chambers  has  not  proved  practicable,  and  water 
sprays  and  electrical  precipitation  methods  are 
expensive  to  install  and  operate.  A  promising 
development  abroad  is  a  patent  washer  system 
which  depends  for  its  operation  upon  wetted  sur¬ 
faces  collecting  dust  and  neutralizing  gases.  A 
battery  of  tubes  is  placed  in  the  gas  passage,  and 
water  treated  with  a  little  alkali  is  caused  to  run 
up  the  tubes  and  overflow  to  give  a  film  of  water 
on  the  outside.  To  this  film  fly  ash  adheres,  and 
the  sulphur  fumes  react  with  the  alkaline  mois¬ 
ture  to  become  neutral. 

Many  suggestions  and  many  researches  are 
helping  to  accomplish  similar  results.  In  this 
country  experience  shows  that  electrical  precipita¬ 
tion  is  the  most  effective  method  for  cleaning  stack 
gases  of  mechanical  particles,  but  even  so  there  is 
opportunity  for  development  and  cost  reduction, 
and  the  handling  of  fumes  and  gases  presents  still 


another  problem.  There  is  no  doubt,  however, 
that  ultimately  effective  apparatus  to  remove  the 
smoke,  ash  and  gas  nuisances  that  mar  the  social 
efficiency  and  popularity  of  power  production 
must  be  installed. 


Stabilization  by  example 

Economic  depression  has  brought  stabili¬ 
zation  of  industry  and  stabilization  of 
employment  to  the  fore,  and  at  Atlantic  City  the 
electric  utilities  took  a  forward-looking  position 
on  these  topics.  They  should  do  so,  for  that  is 
both  good  business  and  good  public  relations. 
Moreover,  the  utilities  are  regulated  monopolies 
with  a  quasi-public  character,  and  for  this  reason 
they  undoubtedly  have  an  opportunity  and  an 
obligation  to  set  a  good  example  in  stabilizing 
both  business  and  employment. 

A  definite  business  move  toward  stabilization 
is  the  adoption  of  a  reasonable  expansion  program 
by  each  utility  whereby  expenditures  will  create  a 
normal  minimum  flow  of  business  to  the  manu¬ 
facturers  that  supply  the  industry.  Just  now  a^ 
peak  is  seen  in  the  effect  of  an  abnormal  spurt 
and  an  abnormal  reaction.  The  peak  expenditures 
of  last  year  were  made  in  good  faith  and  to  live 
up  to  a  promise,  but  it  would  have  been  better 
business  to  have  maintained  a  normal  expansion 
program  over  the  whole  period  of  depression.  It 
is  equally  bad  business,  however,  to  permit  expan¬ 
sion  to  cease  now,  and  a  good  example  would  be 
set  all  Industry  if  the  utilities  would  go  ahead  on  a 
basis  of  normal  expectation.  Otherwise  a  surplus 
in  demand  is  bound  to  occur  when  business  re¬ 
covers. 

But  the  greatest  opportunity  for  the  utilities 
lies  in  the  realm  of  stabilized  employment.  If 
they  can  solve  this  great  national  problem,  they 
will  contribute  benefits  of  untold  value  to  the 
existing  social  and  economic  structure.  No  more 
deserving  or  Intelligent  move  has  been  made  than 
the  appointment  of  the  committee  under  Charles 
L.  Edgar  to  see  what  can  be  done.  There  is  every 
reason  to  believe  that  the  utilities  can  establish 
a  stabilized  employment  plan  that  would  serve  as 
a  national  example.  If  they  do  this,  their -public 
relations  will  be  Improved  and  their  business  effi¬ 
ciency  increased.  Vigorous  and  intelligent  action 
should  be  taken  by  the  committee,  and  it  should  be 
supported  wholeheartedly  by  the  industry. 
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Electrical  Ensineers  at  Asheville 

Examine  Prevailing  Practices 


Five  symposia  in  the  seven  sessions  were  devoted  to  the 
constructive  study  of  interconnection,  power-system  com¬ 
munication,  cables,  electrical  units  and  automatic  stations 


Few  new  devices  or  practices  were  re¬ 
ported  at  the  summer  convention  of  the 
American  Institute  of  Electrical  Engi¬ 
neers,  held  last  week  at  Asheville,  N.  C.  In 
keeping  with  the  spirit  of  the  times  in  calling 
for  critical  analyses  of  prevailing  practices, 
engineers,  like  others,  seem  disposed  to  con¬ 
centrate  their  thinking  on  ascertaining  the 
limitations  of  current  methods  and  revamping 
them  for  the  day  when  full  activity  shall  have 
been  resumed  and  when  economic  pressure  will 
accentuate  any  inhibitions  pertaining  to  hold¬ 
over  practices. 

For  example,  telephone  and  other  communi¬ 
cation  facilities  required  by  electric  utilities  are 
expected  to  meet  exacting  requirements  and 
must  be  accompanied  by  competency  in  per¬ 
sonnel  if  acceptable  results  in  dealing  with  cus¬ 
tomers,  in  intercompany  and  intracompany 
business  and  in  the  technique  of  system  opera¬ 
tion  are  to  be  obtained.  It  was,  therefore, 
appropriate  that  this  agency  should  be  scruti¬ 
nized  and  steps  taken  to  exchange  ideas  and 
facilities  or  to  establish  rental  arrangements 
with  the  utilities  specializing  in  communication. 
The  discussion  along  these  lines  was  on  a  high 
plane  of  mutual  helpfulness. 

Interconnection  has  grown  by  leaps  and 
bounds,  outstripping  in  some  respects  the  ter¬ 
minology  and  definitions  on  which  contractual 
relations  are  based  and  economic  analyses 
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founded.  Opportunity  was  taken  at  o»ie  of  the 
sessions  to  promote  measures  toward  standard¬ 
ization  of  the  concepts  and  the  language,  as 
well  as  to  set  forth  the  fundamental  economics, 
of  pow’er  interchange. 

Operating  technique  in  interconnection  has 
its  attention  focused  on  such  matters  as  fre¬ 
quency  control,  maintenance  of  time  correla¬ 
tion,  mastery  of  power  flow  and  supervisory 
control,  remote  metering  and  switchboard 
schemes.  These  matters  were  on  the  program 
and  provoked  active  discussion  from  the  large 
group  present. 

Cables  are  likewise  in  a  mild  state  of  flux 
and  therefore  subject  to  scrutiny.  The  oil-filled 
cable  has  been  an  almost  phenomenal  success. 
Elimination  of  the  air  and  moisture  has  per¬ 
mitted  it  not  only  to  succeed  at  the  higher 
voltages  but  also  to  encroach  economically  on 
the  province  of  the  solid  type  of  cable.  Pro¬ 
gressive  reduction  in  insulation  thickness  of  the 
oil-filled  type  raises  the  question  why  similar 
gain  in  cost  and  dimensions  should  not  be 
offered  in  the  solid  type. 

Other  topics  on  the  program  involved  the 
transition  from  physical  to  absolute  bases  for 
the  fundamental  electrical  units,  characteristics 
and  limitations  of  cells  and  potentiometers,  new 
methods  of  calculating  synchronous-machine 
constants,  survey  of  experience  with  automatic 
stations  and  miniature  switchboards. 
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Terminology  and  Technique 
in  Interconnection 

ER MIXOLOGY  in  the  realm  of  interconnection 
was  advanced  several  stages  nearer  complete  clarity 
and  ultimate  standardization  by  the  paj)ers  and  discus¬ 
sion  in  a  symposium  on  this  topic.  Especially  was  this 
true  of  a  paper  by  A.  E.  Bauhan,  who  advocated  classi¬ 
fication  of  interconnection  services  into  seven  main  cate¬ 
gories.  With  such  a  start  the  definitions  will  simplify 
all  contractual  language  and  render  oj)eration  easier  by 
eliminating  ambiguities.  Classifications  advocated  are: 

1.  Emergency  service.  5.  Intracompany  use. 

2.  Load  diversity.  6.  Economy  flow. 

3.  Firm  power.  7.  Unintentional  flow. 

4.  Storage  ixnver. 

H.  G.  Harvey  was  disposed  to  urge  the  recognition  of 
two  kinds  of  emergency  service,  one  a  steady-state  emer¬ 
gency  and  the  other  a  transient-state  emergency,  differ¬ 
entiated  principally  by  their  duration  and  the  degree  of 
opportunity  to  prepare  for  them.  Following  acceptance 
of  the  definitions  there  will  he  occasion  for  agreement 
on  the  accounting  in  order  that  the  economic  evaluation 
of  interconnection  services  shall  proceed  on  a  uniform 
basis.  Fixed  charges  are  often  cited  in  the  range  from 
10  to  18  per  cent  for  steam  generating  stations  and  from 
8  to  19  per  cent  for  substations,  according  to  M.  M. 
Samuels,  who  is  disposed  to  question  the  necessity  for 
assuming  such  wide  ranges.  He  also  pointed  out  that 
high  investment  is  not  always  justified  even  if  it  does 
insure  low  jiroduction  costs.  In  the  present  business 
dei)ression,  it  was  contended,  the  uncertainty  of  the 
immediate  future  should  act  as  an  incentive  to  increased 
interconnection  in  order  to  conserve  investment  in  gen¬ 
eration. 

In  the  ex])erience  with  interconnected  ()i)eration  it  was 
admitted  by  several  sjx^akers  that  i)r(xluction  expense 
savings  had  iwoved  relatively  less  important  than  capital 
savings.  The  real  problem  in  the 


omy  in  flow  of  ])Ower.  Production  economies  are  prob¬ 
ably  not  over  5  per  cent  of  the  total  benefits. 

Contractual  restrictions  and  ojxrating  diflficulties  make 
tie-line  swings  undesirable.  In  a  large  extent  they  are 
attributable  to  uncertain  frequency  and  insufficient  con¬ 
trol.  Subsequent  to  the  installation  of  automatic  control 
at  the  W  indsor  station  an  immediate  change  was  experi¬ 
enced  in  the  character  of  ojxrating  technique  on  the  tie¬ 
lines  of  the  Penn-Ohio-WTst  Virginia  system,  according 
to  H.  S.  F'itch.  W  hen  the  automatic  devices  were  in¬ 
stalled  constant  adjustment  of  transfer  conditions  gave 
way  to  more  occasional  adjustment.  The  installation 
did,  however,  cause  greater  load  swings  at  Windsor,  the 
ix)int  of  control.  It  was  therefore  determined  to  install 
similar  equipment  at  several  other  points  and  thus 
localize  the  load  effects  on  frequency.  Swings  have  de¬ 
creased  to  less  than  half  the  values  with  single  frequence 
control.  Tie-line  operation  has  been  smoothed  out  and 
time  is  being  held  closely.  Four  million  kilovolt-amperes 
of  capacity  are  now  under  automatic  frequency  control 
for  from  sixteen  to  twenty-four  hours  per  day. 

Two  diverse  views  are  held  on  the  value  of  refined 
frequency  control  and  its  rigid  applications  to  large  inter¬ 
connected  systems.  Ten  distinct  systems  are  participants 
in  the  Pennsylvania-Ohio-W'est  Virginia  interconnection, 
and  it  was  the  success  with  master  frequency  control  at 
the  W'indsor  station  which  prompted  the  decision  to  have 
the  control  extended  to  other  key  points  in  the  system. 
W.  C.  Mangels  of  N^ew  Jersey  took  issue  with  H.  S. 
Fitch  of  Pittsburgh  on  this  point  and  advocated  a  greater 
degree  of  freedom  for  play  of  the  forces  which  alter  the 
frequency  behavior.  He  recited  an  instance  when  the 
New  England-Xew  Jersey-Pennsylvania  system  acci¬ 
dentally  was  left  without  frequency  control  at  any  point 
without  noticeable  difficulties  being  encountered.  Load 
division  was  normal,  frequency  was  satisfactorily  main¬ 
tained.  and  even  reactive  flow  was  in  keeping  with  the 
desired  results. 

In  general,  however,  the  disposition  is  to  apply  fre¬ 
quency  control  more  extensively,  even  though  it  is 


economies  of  interconnection  is 
always  the  uncertainty  of  future 
loads.  System  jdanning  may  be  made 
for  ten  or  fifteen  years  ahead,  but  in 
Mr.  Bauhan’s  experience  few  com- 
l)anies  have  adhered  to  such  ])lans  for 
more  than  three  years.  This  is  an  un¬ 
fortunate  obstacle  to  ideal  attainment 
of  interconnection.  However,  the  dis¬ 
advantage  is  offset  by  the  fact  that 
savings  associated  with  emergency 
conditions  have  been  twice  as  great 
as  from  transactions  involving  econ- 


Frequency  automatically 
controlled 

Panel  shows  recordinK  of  freqvieney, 
time  aiul  tie  line  loads.  Actuating  gov¬ 
ernors  of  four  .lO.OOO-kw.  units,  this 
automatic  equipment  holds  frequency 
within  one-fortieth  of  a  cycle  of  <10. 
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acknowledged  that  it  does  not  solve  all  the  problems  of 
power  How  and  power  drift.  New  interconnections  fre¬ 
quently  disrupt  the  established  regime  of  load  and  fre¬ 
quency  control.  K.  K.  George  cited  the  situation  in  the 
Alahama-fieorgia  ties,  three  of  them  originating  at  one 
point  in  the  Georgia  system  but  terminating  at  different 
points  in  the  Alabama  system.  When  power  flow  is  from 
Georgia  to  Alabama  regulation  is  not  difficult,  but  when 
circumstances  call  for  a  reverse  flow  not  only  is  the  con¬ 
trol  more  difticult  jdiysically  but  it  accentuates  the  limita¬ 
tions  of  the  communication  system. 

Periods  of  rapid  load  change  are  the  most  difficult  to 
handle.  It  looked  to  Mr.  George  as  if  it  would  ultimately 
be  necessary  to  provide  direct  communication  from  im- 
jjortant  line  substations  to  the  generating  stations  at  dis¬ 
tant  points  without  routing  through  a  multiplicity  of 
system  load  dispatchers. 

Problem  now  is  standardized  time 

The  precision  of  fretiuency  control  has  advanced  to 
the  point  where  the  departures  are  less  than  for  the 
various  time  standards.  At  Windsor  the  largest  devia¬ 
tion  from  Arlington  standard  time  during  one  month 
was  three  seconds.  This  is  so  close  that  the  present  de¬ 
partures  in  time  systems  indicate  the  desirability  of 
adopting  and  transmitting  either  a  single  standard  time 
or  a  single  higb  freciuency  over  communication  networks. 

Most  essential  of  all  elements  contributing  to  success¬ 
ful  interconnection  o])eration  is  the  s])irit  of  mutuality, 
confidence  and  friendliness  which  dominates  most  of  the 
relationships  of  the  system  operators  involved  in  inter¬ 
change  transactions.  Specific  contractual  provisions  and 
methodical  load  scheduling  are  likely  to  go  for  naught 
unless  the  operators  are  fa¬ 
miliar  with  one  another’s  con¬ 
ditions  and  even  i)ersonali- 
ties.  For  this  reason  many, 
including  \\’.  C.  Mangels, 

I.  I'.,  ^l()ultrop  and  H.  S. 

Fitch,  cited  the  benefits  de¬ 
rived  from  frequent  confer¬ 
ences  of  system  o])erators 
engaged  in  systems  which  are 


interconnected.  Prof.  S.  S.  Seyfert  of  Lehigh  even  sug¬ 
gested  that  could  the  public  but  know  of  the  unselfish 
zeal  with  which  system  operators  strove  to  attain  pow’er 
economies  and  conspired  mutually  toward  this  end,  much 
of  public  suspicion  about  a  "power  trust’’  might  dissolve, 
especially  if  it  were  realized  that  these  economies  are 
part  of  the  trend  toward  lower  rates  for  ultimate  service. 


Insulation  Thickness  and  Cable  Joints 

CABLES  are  going  to  have  their  insulation  thickness 
reduced,  if  the  discussion  at  the  cable  session  is  any 
index  to  ])revailing  trends ;  condenser  flux  control  will 
be  applied  to  cable  joints,  and  more  accurate  prediction 
of  cable  failure  will  be  possible  and  thus  indicate  service 
life  more  reliably. 

The  suggestion  that  progressive  reduction  in  oil-filled 
cable  diameters  warrants  a  corresponding  reduction  in 
ordinary  solid-insulation  cables  brought  out  considerable 
diversity  of  ojfinion.  manufacturers  in  general  being 
much  less  enthusiastic  in  this  view  than  users.  D.  \\. 
Roper,  however,  said  that  this  country  had  had  300  mile- 
years  of  perfect  performance  with  oil-filled  cables.  An 
equal  amount  of  good  ex]X“rience  with  solid-tyi)e  cables 
should,  in  his  opinion,  justify  as  much  readiness  to  at- 
tempt  smaller  diameters  with  one  as  with  the  other  type. 
The  range  of  overlaj)  in  economic  merit  of  the  two  types 
of  cables  is  today  too  great,  Mr.  Ro])er  held,  and  he 
showed  how  simjdification  of  the  oil-reservoir  system 
and  lowered  price  for  ordinary  cables  would  improve 
the  relative  situation  of  the  two  types.  His  paper,  ab¬ 
stracted  on  i^age  27.  was  sup¬ 
plemented  by  a  report  on  the 
tests  conducted  on  samples 
of  new  cables  submitted  to 
the  G)mmonwealth  Edison 
Company  for  subjection  to 
repetitive  load  cycles  at  132 
kv.  One  sample  of  ordinary 
66-kv.  cable,  designed  and 
sold  for  use  at  that  operating 


Tests  show  feasibility  of  thinner  insulation 

Left — Six  upper  samples  are  experimental  132-kv.  cables 
fabricated  especially  by  various  manufacturers  for  test 
by  Commonwealth  Edison  Company.  Single  lower  is 
tit)  kv.,  being  operated  successfully  at  132  kv. 

Right — The  710-niil  cables  are  commercial  products  de¬ 
signed  for  132  kv.  and  are  in  commercial  oil-tilled  service. 
Tliree  at  bottom  and  one  of  r>26  mils  were  designed  for 
experimentation  to  ascertain  limits  of  stress  and  tempera¬ 
ture  for  oil-filled  insulation  at  132  kv.  leading  to  design 
of  220-kv.  cables. 
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voltage,  had  given  satisfactory  performance  at  132  kv., 
and  this  fact  lent  considerable  weight  to  the  argument 
that  insulation  thickness  can  safely  be  reduced. 

Factory-made  joints 

Progress  toward  a  factory-made  cable  joint  was  re¬ 
ported  by  R.  W.  Atkinson  and  D.  M.  Simmons.  The 
stop  joint,  the  terminal  and  the  ordinary  splice  joint 
can  all  be  adapted  to  the  condenser  method  of  dielectric 
.stress  control  as  commonly  employed  in  condenser  bush¬ 
ings.  Concentric  cylinders  combined  with  annular  rings 
and  conical  end-pieces  are  reported  to  be  effective  in 
keeping  the  stress  lines  radial,  and  thus  they  prevent  joint 
failure  by  avoiding  subjection  of  the  in.sulating  tapes 
to  longitudinal  stress. 

A  paper  by  Prof.  M.  C.  Holmes  offered  a  method  of 
analysis  whereby  the  variability  of  behavior  of  a  given 
cable  under  given  conditions  can  be  employed  to  predict 
tbe  probable  breakdown  voltage  and  allowable  operating 
voltage.  Tbe  method  may  be  used  to  compare  the 
relative  merits  of  different  cables  and  permit  the  estab¬ 
lishment  of  appropriate  safety  factors.  That  this  index 
has  value  was  asserted  by  F.  A.  Brownell.  He  added 
that  he  was  disposed  to  use  the  seventh-power  time  rela¬ 
tion  for  belted  cable  and  the  sixth-power  relation  for 
shielded-conductor  cable  and  had  found  only  2  per  cent 
variations  in  general  from  the  sixth-power  law.  In  one 
instance  it  was  calculated  that  failure  under  test  would 
take  place  in  25  hours ;  actually  the  failure  happened  in 
24  hours  50  minutes,  an  agreement  almost  too  good  to 
be  believed. 

Stopping  the  tests  short  of  puncture  was  advocated 
by  W.  A.  Del  Mar.  .As  an  indicator  of  incipient  or  im¬ 
minent  failure  he  coats  the  cable  with  a  mixture  of 
paraffin  and  red  lead,  which  melts  at  60  deg.  C.  When 
the  hot  spot  forms  at  any  place  and  thus  will  lead  to 
failure  at  that  point,  the  paraffin  melts.  Internal  exami¬ 
nation  is  then  possible  and  the  wrappings  can  be  studied 
for  dendrites  or  other  evidence  of  overstress.  Inciden¬ 
tally,  he  said,  the  dendrites  are  never  found  in  oil-filled 
cable. 


Power  factor  should  be  good  from  start 

In  most  instances  the  power  factor  of  the  132-kv. 
cable  rejiorted  upon  by  D.  W.  Roper  showed  lower  ])Ower 
factors  as  the  tests  progressed.  Dr.  J.  B.  Whitehead 
stated,  however,  that  it  was  more  desirable  to  have  the 
power  factor  flat  from  the  start  than  to  have  improve¬ 
ment  take  place.  Cables  which  can  lie  classed  as  poor 
show  a  rising  power  factor  from  the  start,  the  ozoniza- 
tion  of  the  residual  air  by  corona  aiding  the  oxidation  of 
the  insulation  and  increasing  its  conductivity  and  losses. 

W  ith  re.si)ect  to  the  matter  of  pressures  used  in  con¬ 
nection  with  oil-filled  cable  it  was  indicated  that  im¬ 
pregnation  pressures  are  of  as  much  imjiortance  as  low 
values  of  absolute  pressure  during  the  evacuation  jwes- 
sure.  It  is  in  these  values  that  laboratory  test  techni{|ue 
may  differ  widely  from  commercial  production  practice. 
Mr.  Roper  also  brought  out  the  fact  that  sudden  changes 
in  load  cause  a  lively  flow  of  oil  between  cable  and  reser¬ 
voir.  W^ith  piping  too  small  in  diameter  the  pressure 
at  mid-points  of  cable  lengths  might  barely  be  above 
atmospheric ;  thus,  replacement  of  0.3-in.  tubing  by 
0.5-in.  gave  4  lb.  pressure  at  the  mid-point  in.stead  of 
almost  zero  when  the  reservoir  pressure  was  10  lb. 


Automatic  Stations 

MAINTEN.ANCE  is  the  most  important  factor  in  the 
successful  operation  of  automatically  operated  and 
supervisory  controlled  substations.  This  conclusion  was 
apparent  both  in  the  papers  and  the  di.scussion  of  the 
session  devoted  to  this  topic.  Garland  Stamper  and 
P'.  P'.  Ambuhl  made  tbe  point  clear  in  their  recitals 
of  operating  experience  with  automatic  stations  on  the 
.systems  of  the  Columbia  Gas  &  Electric  Corporation  and 
the  Toronto  Hydro-Electric  System.  Both  f)ai>ers  rec¬ 
ommended  automatic  operation  with  very  little  qualifica- 
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Figs.  la  and  lb — Automatic  stations  supersede 
attended  type 

Automatic  stations  on  Ontario  system  have  grown  to  par¬ 
ity  in  rating  with  attended  type,  but  exceed  these  in 
number. 
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tion  as  a  means  for  securing  improved  service,  continuity 
and  a  decrease  of  operating  expense,  and  they  agreed 
that  these  systems  “when  ojierated  properly  are  equal 
to  and  in  some  respects  superior  in  reliability  and  flexi¬ 
bility  to  attended  stations.” 

Perhaps  before  these  optimistic  conclusions  will  be 
wholly  accepted  hy  electrical  engineers  generally  there 
will  have  to  he  much  more  of  what  E.  J.  Rutan,  in 
discussion,  declared  is  necessary.  This  is  the  full  and 
free  exchange  of  operating  experiences  by  every  means 
available  so  that  new  users  of  these  systems  may  know 
what  to  expect  and  what  not  to  expect  of  them.  An¬ 
other  important  point  brought  out  by  Mr.  Rutan  was  that 
most  of  the  instances  of  trouble  recited  by  Messrs. 
Stamper  and  Amhuhl  were  concerned  with  equipments 
and  devices  not  s])ecial  to  automatic  operation  and  that 
it  was  unfair  to  charge  failures  of  meters,  switches  and 
other  common  devices  to  automatic  o])eration,  since  these 
things  were  in  common  use  long  before  and  oi)erators 
should  know  all  about  them, 

d'hree  years’  o|)erating  experience  with  miniature 
switchboard  su])ervisory  automatic  control  on  the  Ohi(j 
Falls  station  of  the  Louisville  Gas  &  Electric  Com])any. 
recited  in  a  ])aper  prepared  by  R.  M.  Stanley  and  read 
in  his  absence  by  F.  H.  Lane,  indicated  that  the  dav  of 
the  long  station  switchboard  is  ])assing.  Numerous  tables 
showing  operations  of  devices  included  in  the  system, 
with  notes  of  failures,  gave  great  evidential  value  to  Mr. 
Stanley’s  paper.  The  conclusions  of  “.saving  in  time  dur¬ 
ing  regular  operations,”  “elimination  of  human  errors,” 
“saving  in  labor  costs,”  “low  cost  of  maintenance  and 
inspection”  and  “better  and  safer  sui)ervision  and  oper¬ 
ation”  were  ai)i)arently  well  justified  by  the  data  ex¬ 
hibited.  d'his  pa])er  appears  in  abstract  on  page  22. 

Combustion  control  proves  itself 

That  the  electrical  engineer  is  being  brought  more  fre- 
(luently  into  the  boiler  room  of  the  generating  station 
through  the  use  of  automatic  combustion-control  systems 
was  the  impression  derived  from  the  paper  on  this  sub¬ 
ject  bv  G.  H.  Sanderson  and  E.  B.  Ricketts  and  read 
by  the  latter.  These  systems,  although  capable  of  opera¬ 
tion  by  (.)ther  means,  are  more  and  more  becoming 
electrical.  In  discussing  this  pajwr  1.  M.  Stein  men¬ 


tioned  that  it  would  soon  become  necessary  to  give  atten¬ 
tion  to  the  co-ordination  of  design  of  electrical  devices 
included  in  these  systems  to  fit  into  the  special  duties 
required  of  them,  F.  H.  Hollister  said  that  while  it 
was  difficult  to  evaluate  the  advantages  of  automatic  com¬ 
bustion  control  in  terms  directly  comparable  with  pre¬ 
vious  operation,  the  job  should  be  done  in  order  to 
justify  installations.  He  cited  as  an  example  an  im¬ 
provement  of  4  per  cent  attained  in  the  performance 
of  one  boiler. 

Most  supervisory  control  systems  are  operated  by  di¬ 
rect  current,  this  being  accejited  as  more  reliable.  How¬ 
ever  direct-current  supply  involves  a  storage  battery, 
which  is  usually  the  greatest  maintenance  difficulty.  A 
new  Brown- Boveri  development  using  alternating  cur¬ 
rent  was  described  by  O.  K.  Marti.  This  system  uti¬ 
lized  an  oscillatory  motor  moving  at  system  frequency  as 
the  mechanical  actuating  means  to  operate  selector 
switches.  Included  in  this  develo])ment  is  a  reproduc¬ 
tion  of  the  system  controlled  to  give  visual  indications 
to  the  operator  of  all  switching  and  other  performances. 


Communication  for  Power  Systems 

GROWTNG  consciousness  that  the  communication 
requirements  of  power  utilities  are  distinct  from 
the  routine  technique  of  the  telejdione  com])anies,  but 
nevertheless  founded  on  principles  which  the  latter  have 
carried  to  a  high  degree  of  perfection  in  ])ractice,  was 
manifest  in  the  session  devoted  to  this  subject.  A 
joint  paper  prepared  by  two  members  of  the  communica¬ 
tion  grou]>  and  two  of  the  transmission  distribution 
groiqj  analyzed  the  types  of  service  which  power  utilities 
require.  This  is  abstracted  on  page  19.  Other  i)a- 
pers  in  this  symi>osium  descriljed  various  ])hases — cus¬ 
tomer  service,  load  dispatching,  etc. — of  the  Niagara- 
Hudson,  Commonwealth  Edison,  New  England  Power 
and  Arkansas  systems.  These  private  systems  of  com¬ 
munication  co-ordinated  in  varying  degrees  with  the 
l)ublic  telephone  service  have  grown  up  under  the  exi¬ 
gencies  of  necessity,  but  the  disposition  appears  now  to 
he  to  scrutinize  them  carefully  to  ascertain  how  much 


Fig.  1 — Buffalo’s 
customer  order 
table 

All  lustoiiier  telephone 
call.s  regarding  oon- 
nec'tions  and  discon¬ 
nections  of  service,  in¬ 
terrupted  .service,  hill 
eoinplaints  and  re¬ 
quests  for  information 
are  received  and  han¬ 
dled  expeditiously,  sys¬ 
tematically  and  tact¬ 
fully. 
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Stortion  Megoiwoi'M’s 


350 


150  250  350  450  550  650  150  850 

Total  Megawatts 

Fig.  2 — Scheduling  Chicago’s  load 

Each  station  is  given  such  a  <'hart  to  show  every  station's 
individual  resi>onsiliility  at  all  prospective  values  of  sys¬ 
tem  load. 


Fig.  3 — Each  station  knows  system  load 

Uemote  metering  scheme  in  which  watt-hour  meter  ( 1  ) 
.sends  load  dispatcher  impulses  proportional  to  each  sta¬ 
tion’s  U»ad  ;  impulses  are  collected  on  impul.se  bus  and  ac- 
i-umutated  on  impulse  totalizer  (8)  ;  then  .system  total  is 
communicated  to  all  stations  by  T.  T.  relay  (10). 


l)enefit  can  be  derived  from  a  greater  degree  of  co¬ 
ordination  with  the  established  communication  services. 

One  problem  that  hampers  fuller  co-ordination  is  the 
higher  noise  level  on  power  utility  telephone  circuits. 
Lower  noise  level  is  the  ultimate  solution,  said  E.  F-. 
George,  but  temporarily  it  is  impossible  to  escape  the 
higher  level.  H.  O.  McGrath  suggested  filtering  out 
the  noise. 

Reliability  of  service  is  another  essential  element  of 
the  problem.  Separate  cable  routes  for  multiple  chan¬ 
nels  are  desirable  to  assure  reliability.  H.  S.  Fitch 
urged  the  value  of  continuous  and  automatic  record, 
broker-tape  fashion,  of  the  conversations  in  connection 
with  important  load-controlling  operations.  He  also 
jHjinted  to  the  need  that  communication  circuits  be 
adaptable  to  these  schemes.  Remote  metering  is  grow¬ 
ing.  and  it  is  logical  to  delegate  it  to  the  established  com¬ 
munication  system  whether  privately  owned,  rented  or 
subscribed. 

Supervisory  control  can  less  readily  stand  interrup¬ 
tion  than  can  the  metering  functions  of  tliese  circuits,  in 
the  opinion  of  G.  M.  Keenan.  In  order  that  such 
assurance  again.st  interruiition  shall  lie  attained.  C.  K. 
Steward  expressed  the  opinion  that  it  would  be  very 
desirable  to  identify  and  laliel  the  lines  leased  for  these 
purposes  so  that  maintenance  gangs  would  give  them 
preferential  treatment  and  disturb  them  only  in  jire- 
agreed  circumstances. 

In  general,  the  discussion  revealed  the  fact  that  there 
has  been  little  jirogress  toward  standardization  in  the 
matter  of  communication  •  for  electric  utility  companies. 
Much  of  the  development  has  been  calculated  to  meet 
sjiecial  situations ;  in  turn,  the  systems  devised  have  been 
altered  as  new  recjuirements  have  arisen.  Intricacy,  in 
many  instances,  has  entered  to  such  an  extent  as  to  make 
a  wide-range  co-ordination  imperative.  At  this  point 
it  was  reccjgnized  that  the  experience  of  the  specific 
communication  companies  can  be  of  timely  assistance  in 
advising,  co-ordinating  or  leasing  the  facilities. 


Electrical  Units  and  Measurin3  Apparatus 

CH.-WGES  impending  in  the  statements  of  funda¬ 
mental  electrical  quantities  to  bring  them  to  a  degree 
of  accuracy  more  in  line  with  the  basic  units  of  length, 
nia.ss  and  time  as  expressed  in  the  c.g.s.  system  added 
greatly  to  the  interest  manifested  in  the  papers  in  the 
symposium  on  electrical  units  and  insjMred  much  ani¬ 
mated,  if  abstruse,  discussion  of  them.  L.  T.  Robinson. 
s])eaking  on  the  subject  of  ‘‘Fdectrical  Units  and  Their 
.Application,"  expressed  his  own  satisfaction  with  the 
accuracy  of  the  basic  c.g.s.  units  and  was  hopeful  that  the 
electrical  fundamentals  could  finally  be  revised  to  a 
meticulousness  approaching  them. 

With  the  opinion  expressed  by  H.  B.  Brooks,  in  his  dis¬ 
cussion  of  "The  Unit  of  Electrical  Resistance,  Its  Bast 
History  and  Impending  Change,"  that  the  mercury  col¬ 
umn  would  be  di.scarded  as  a  resistance  standard,  Mr. 
Robinson  agreed.  According  to  Mr.  Brooks,  “The  tech- 
nitjue  of  absolute  determinations  has  improved  until  now 
it  may  fairly  be  said  to  lie  at  least  on  a  par  with  the 
mercury  ohm  as  to  repr(jductibility."  T.  F.  Ball  dis¬ 
turbed  the  complacency  with  which  these  two  papers 
were  accepted  by  adverting  to  the  Einsteinian  spac\*- 
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Electrical  Machinery  Design  Constants 

ORDINARILY  when  the  field  circuit  of  an  alternator 
operating  in  parallel  with  others  has  opened  it  has 
been  the  practice  to  take  the  unit  oflf  the  system,  re-excite 
it  and  resynchronize.  Tests  at  Chicago  re])orted  by  D.  D. 
Higgins  and  E.  Wild,  however,  indicated  that  no  trouble 
or  distress  has  resulted  from  releasing  the  field  switch 
while  the  alternator  is  still  in  parallel.  Questionnaires  to 
other  companies  brought  answers  that  experience  did  not 
indicate  that  this  was  not  a  safe  and  justifiable  operating 
procedure. 

A  ])aper  by  S.  A.  Kilgore  presented  a  comprehensive 
procedure  for  calculating  the  constants  of  synchronous 
machines  which  affect  their  transient  characteristics. 
The  mathematical  expressions  derived  are  based  on  physi¬ 
cal  conceptions  of  the  actual  currents  and  flux  fields 
involved.  A  comjjanion  ])a])er  by  S.  H.  Wright  treated 
te.st  methods  and  disclosed  satisfactory  correlation  of 
the  test  results  and  calculated  values. 

Ernst  Weber,  e.xchange  professor  at  the  Brooklyn 
Ikdytechnic  Institute,  submitted  a  com])lete  mathematical 
solution  for  the  sudden  api)lication  of  alternating-current 
voltage  to  an  electromagnetic  circuit  embracing  ])artly 
air  gap,  ])artly  solid  iron  and  ])artly  laminated  iron  in  its 
core.  One  significant  field  of  application  of  the  results 
is  in  connection  with  quick-response  excitation  of  large 
synchronous  machines.  Other  fields  of  usefulness  for 
the  new  mathematical  approach  lie  in  the  design  and  be¬ 
havior  of  large  direct-current  motors  in  reversing-mill 
service.  Short-circuit  calculations  for  large  alternators 
are  also  rendered  more  ])recise  by  the  supplementary  pro¬ 
cedure  presented  by  Professor  Weber. 


time  concept  as  a  modifier  of  the  infallibility  of  the 
basic  c.g.s.  units.  This  metaphorical  pin  on  the  seat 
of  the  chair  was  removed  by  Mr.  Robinson,  who  said  that 
the  determinations  were  less  concerned  with  s])ace-time 
relationships  than  with  the  entities  themselves. 

Low  versus  high  resistance  in  potentiometers 

A  comparison  of  virtue  as  between  the  high-  and 
low -resistance  iiotentiometers  was  the  thread  of  continu¬ 
ity  in  an  excellent  jiajjer  on  the  design  of  these  devices 
by  L  Melville  Steiii.  Mr.  Stein  was  much  of  the  opin¬ 
ion  that  the  low-resistance  tyjie  is  the  better  of  the  two, 
both  in  point  of  manufacture  and  in  operation.  This 
impression  was  not  allowed  to  pass  without  question, 
])articularly  in  the  discussion  of  the  paper  by  Gordon 
rhomp.son  of  the  Electrical  Testing  Laboratories,  who 
stated  it  as  the  experience  of  the  laboratories  that  the 
high-resistance  type  had  been  found  perfectly  satisfac¬ 
tory  as  day-by-<lay  ojierating  instruments  of  jirecision  and 
had  also  been  found,  by  tests  of  some  in  use  for  many 
\ears,  to  have  held  their  resistance  characteristics  un¬ 
changed  for  very  long  jieriods. 

For  full  information  on  the  design  and  operation  of 
standard  voltaic  cells  the  jiajier  by  Marion  Epply  will 
])robably  become  a  classic  in  Institute  literature.  .After 
Dr.  Ep])ly  had  finished  there  was  not  much  left  of 
the  subject  to  discuss.  Drs.  Brooks  and  Kouwenhoven, 
however,  did  bring  out  from  their  e.x])eriences  two  sig¬ 
nificant  ])oints  concerning  the  pro])er  use  of  the  cells. 
The  former  advised  periodic  measurements  of  internal 
cell  resistance  to  be  sure  that  all  gas  bubbles  had  been 
eliminated  from  the  licjuid  before  use.  Dr.  Kouwen¬ 
hoven  emphasized  the  necessity  of  ])rotecting  the  cell 
from  unequal  temperature  variations  by  some  means  ot 
lagging,  such  as  a  cork  jacket.  'I'he  condition  to  be 
avoided  is  not  so  much  heat  changes  atTecting  the  whole 
cell  as  difference  in  temperature  between  the  juiles.  In 
this  connection  Dr.  Epjfly  advised  the  inclosure  of  the 
cell  in  a  heavy  coi>])er  container  inside  the  cork  or  as¬ 
bestos  so  that  heat  affecting  the  cell  may  be  uniform 
at  all  points. 


Re-excitation  of  bussed  alternator  is  practicable 

G0,(»00-kw.  i.i-o.ss-conipouiid  unit  farried  .'iO.OOO  kvv.  at  SO 
per  cent  power  factor  when  field  was  opened.  Armature 
c  urrents  s<>  to  thrice  normal  and  field  currents  to  double. 
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Unifying  Communication 


for  the  Operating  Job 


By  R.  N.  CONWELL/  G.  M.  KEENAN/-  C.  F.  CRAIG/  E.  C.  BRIGGS^ 


EP'FECTIVI/  co-ordination  of  the  activities  of  an 
electric  utility  necessitates  the  estahlishinent  of 
coinnmnication  channels  for  the  continuous  flow 
of  in  formation  into  organization  centers  and  the  prompt 
transmission  of  orders  and  suggestions  from  these 
centers  to  the  points  where  action  is  taken. 

The  work  of  an  electric  utility  may  he  considered  as 
divided  into  three  classes  of  activities: 

1.  C)j)erating  activities,  including  dis])atching.  gener¬ 
ating  and  substation  operation,  emergency  line  ])atrolling 
and  repairs. 

2.  Customer  .service  activities,  including  new  installa¬ 
tions,  disconnects,  moves,  service  complaints  and  •om- 
ments. 

.T  .-Xdministrative  activities,  including  administrative 
sales  and  business  functions  as  differentiated  from  the 
.service  functions. 

'file  communication  facilities  for  operating  activities 
need  to  he : 

1.  Easy  to  operate  and  so  arranged  that  communica¬ 
tion  service  can  he  established  quickly. 

2.  .Available  at  times  when  generating  and  distributing 
facilities  are  in  trouble  and.  therefore,  as  far  as  possible, 
not  subject  to  the  same  hazards  as  i)ower  facilities. 

3.  Of  such  (luality  as  to  avoid  misunderstandings  and 
permit  conversations  to  he  carried  on  with  ease. 

4.  Safe  for  use.  hut  not  so  protected  as  to  be  unavail¬ 
able  for  service  during  electric  service  difficulties. 

5.  ( )f  sufficient  capacity  so  that  under  the  wor.st  emer¬ 
gency  conditions  no  serious  delays  will  be  experienced  in 
restoring  electric  service. 

Heavy  or  important  traffic  recjuires  the  establishment 
of  direct  channels.  Two  or  more  inde])endent  paths  are 
essential  where  continuous  service  is  to  be  provided. 
( )ne  of  these  jjaths  may  be  designated  as  the  regular  or 
direct  route  over  which  a  satisfactory  grade  of  trans¬ 
mission  is  required  at  all  times.  The  other  or  back-up 
route  may  provide  a  somewhat  lower  grade  of  trans¬ 
mission.  but  it  must  be  satisfactory  for  the  handling  of 

*Abstract  of  paper  presented  at  the  summer  com>ention  of  the 
A.I.E.E.,  Ashe7-ille,  .V.  C.,  June  22-26,  1931. 

'Transmission  and  distribution  oufincer.  Public  Sen'ice  Elec¬ 
tric  dr  (,'as  Company,  Xcicark,  X.  J. 

’‘Superintendent  of  Penn-Xeze  Jersex  Interconnection,  Hazclton, 
Pa. 

"Special  representative  .American  Telephone  dr  Telef/raph  Com¬ 
pany,  .\eza  York. 

‘Communication  entfinecr  Ohio  Bell  Telephone  Company,  Cleve¬ 
land,  Ohio. 
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A  communication  scheme  to  meet 
operating  requirements 


essential  communication  during  times  when  the  regular 
route  is  not  available. 

Many  operating  jxiints,  such  as  generating  stations  and 
substations,  require  communication  between  their  central 
control  station  and  other  locations  on  the  same  premises. 
For  example,  in  a  large  substation  the  ])ower  switchboard 
is  usually  the  central  control  |X)int,  with  communication 
facilities  required  between  that  point  and  repairmen’s 
quarters,  high-tension  room,  pump  house  and  sw’itch 
yards,  and  possibly  other  locations.  In  generating  sta¬ 
tions  communication  facilities  are  re(|uired  from  the 
central  point  to  IcKations  where  coal  and  ashes  are 
handled,  to  the  boilers,  turbines,  pumps,  switch  yards,  etc. 

Disjiatchers  require  communication  channels  to  ])rac- 
tically  all  operating  ixiints  on  the  system  and.  in  certain 
cases,  to  locations  along  the  transmission  lines,  to  the 
various  de])artments  and  officials  of  the  company,  to 
large  power  customers  and  to  system  oi)erators  of  inter¬ 
connected  utilities. 

Various  e(iui])ment  arrangements  have  been  provided 
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at  dispatching  points  for  tlie  termination  of  communica¬ 
tion  channels. 

Little  ])rogress  has  been  made  toward  standardizing 
e(juipment  arrangements  for  load  disi)atchers.  Con¬ 
siderable  study  of  existing  installations  and  analysis  of 
results  obtained  will  be  necessary  before  definite  con¬ 
clusions  can  be  drawn  as  to  the  arrangements  which  are 
most  desirable. 

Disturbances  occurring  on  a  j^ovver  system  may  make 
it  necessary  to  reach  i)atrolmen  and  line  foremen  to  i)er- 
form  switching  oix*rations  and  emergency  repair  work. 
When  a  ])ower  line  has  failed  it  is  the  usual  practice  to 
])atrol  simultaneously  small  .sections  of  the  line  to  deter¬ 
mine  the  location  of  the  trouble.  After  the  trouble  has 
been  localized  and  re])air  work  started  need  may  develop 
for  communication  between  the  repair  crews  and  the  dis- 
])atcbing  jxjint.  Communication  facilities  necessary  in 
this  cijimection  have  been  provided  in  several  ditTerent 
ways.  Patrolmen  have  been  furnished  with  ])ortable 
telephone  e(juipnient  suitable  for  connection  to  open- 
wire  communication  circuits  at  any  ])oint  along  the  power 
line  right-of-way. 

Other  companies  have  considered  the  ])ortable  equip¬ 
ment  too  cumber.some  and  have  established  permanent 
communication  stations  along  the  transmission  lines. 
Tbe.se  i)ermanent  stations  have  been  connected  in  most 
cases  to  lines  along  the  right-of-way.  in  a  few  cases  to 
s])ur  lines  connected  to  trunk  lines  off  the  right-of-way. 
and  occasionally  to  antennas  used  in  cc^nnection  with 
])ower  line  carrier-current  channels.  Detailed  reviews 
of  rei)resentative  rej)orts  of  ])atrolmen  indicate  that  the 
need  for  separate  communication  circuits  for  this  pur- 
])ose  may  be  overemphasized. 

Telemetering  gaining  in  favor 

The  value  of  telemetering,  remote  indicating  and 
supervisory  control  services  in  effecting  centralized  con¬ 
trol  of  a  ])ower  system  is  rajudly  gaining  wide  recogni¬ 
tion.  Where  long  distances  are  involved,  api)aratus  o])er- 
ated  by  direct  current  over  se))arate  channels  or  by  means 
of  impulses  .sent  over  narrow  frec|uency  channels 
appears  to  be  the  most  economical.  For  shorter  hauls 
the  cost  of  conductors  is  usually  not  controlling,  and 
simple  terminal  ap])aratus  using  sei)arate  wires  for  each 
metering  or  control  service  seems  to  he  the  most  eco¬ 
nomical  and  desirable.  Since  large  investments  in  power 
ei|uipment  are  normally  involved,  and  manual  assistance 
camu)t  he  obtained  i|uickly  at  unattended  stations,  the 
conductors  u.sed  must  give  reliable  service. 

The  present  methods  of  regulating  frequency  are  not 
considered  .satisfactory  in  some  of  the  larger  electric 
systems.  .Arrangements  are  desired  which  will  permit 
tile  sharing  of  frequency  control  by  several  generating 
jilants  or  iiossihly.  in  the  ultimate,  provide  for  load  dis¬ 
tribution  to  stations  on  an  automatic  basis  in  direct  pro¬ 
portion  to  the  relative  costs  of  generation.  Aiiparatus 
lias  been  installed  and  tests  are  under  way  to  determine 
the  possibility  of  obtaining  indeiKaident  regulation  of 
frequency  at  each  generating  jilant  to  such  close  limits 
that  more  than  one  station  can  share  in  the  frequency 
control.  .Another  plan  which  has  been  suggested  con- 
templates  the  use  of  a  constant  frequency  sujiply  which 
might  he  furnished  over  communication  channels  and 
used  to  synchroni/fe  fre(|uency-controlling  devices  in 
generating  plants.  .A  (piartz  crystal  oscillator  circuit 
used  in  conjunction  with  vacuum  tube  circuits  for  con¬ 


trol  would  proliahly  provide  the  most  stable  and  con¬ 
veniently  controlled  source  of  constant  frequency.  A 
.standard,  now  available  in  laboratory  form  has  a  fre¬ 
quency  stability  of  approximately  one  part  in  ten  million 
or  about  three  secontls  in  one  year.  This  apiiaratus,  to¬ 
gether  with  suitable  telephone  conductors  or  channels, 
should  provide  a  satisfactory  means  of  synchronization 
for  power- frequency -control  purposes,  should  the  need 
develop. 

Customer  best  handled  by  special  group 

Cu.stomers  are  best  satisfied  when  they  deal  with  em¬ 
ployees  of  the  electric  utility  who  can  understand  their 
problems  and  satisfactorily  present  the  utility’s  attitude 
and  service  objectives.  E.xperience  indicates  that  the 
establishment  of  an  organization  especially  trained  and 
assigned  exclusively  to  deal  with  the  customer  over  the 
telephone  is  a  most  effective  means  of  personalizing  the 
service.  Where  this  plan  is  in  effect,  all  customer  calls 
are  routed  to  this  iH?rsonnel.  Male  attendants  are  con¬ 
sidered  necessary  h)’  some  comi)anies  due  to  the  character 
of  the  calls  received  and  the  feeling  that  men  have  a 
better  understanding  of  technicalities.  However,  groups 
of  trained  female  attendants  have  been  assigned  to  this 
work  with  considerable  success  in  a  number  of  organiza¬ 
tions  recently  established.  Their  generally  pleasing 
method  of  handling  tekqdione  contacts  tends  to  eliminate 
any  feeding  of  irritation  which  the  customers  may  have 
and  usually  leads  to  a  mutually  satisfactory  dis])osition 
of  the  calls.  Under  this  i)lan  of  centralized  handling  of 
customer  calls  direct  observations  can  he  made  to  deter¬ 
mine  which  ])ractices  are  most  effective  in  building  iqj 
good  will  among  the  cu.stomers.  .Any  desirable  changes 
in  j^ractice  can  l)e  put  into  effect  tjuickly  on  a  uniform 
basis. 

Communication  .services  are  required  by  the  electric 
utility  for  the  handling  of  what  may  he  broadly  con¬ 
sidered  as  administrative  activities  which  include  execu¬ 
tive.  legal,  engineering,  .sales  and  accounting  matters, 
together  with  certain  features  of  the  ojierating  work 
where  sj)eed  of  action  is  not  the  governing  factor.  The 
electric  utility’s  territory  is  divided  into  divisions  and 
districts,  with  offices  in  central  locations  responsible  for 
the  conduct  of  administrative  affairs  over  considerable 
areas.  Communication  .service  is  required  to  keep  these 
offices  in  touch  with  field  forces  and  headquarters  and 
to  maintain  the  necessary  contact  with  other  business 
concerns  and  individuals. 

The  ty])e  and  volume  of  administrative  activity  handled 
by  telephone  generally  necessitates  e.xtensive  circuit  and 
equipment  arrangements.  These  communication  facil¬ 
ities  usually  are  provided  by  the  telei)hone  companies 
and  it  is  important  that  the  electric  utilities  make  their 
objectives  and  requirements  clear  to  the  telephone  com- 
panies  so  that  the  arrangements  provided  will  accom¬ 
plish  the  desired  results. 

It  is  usually  possible  to  install  in  the  ])rivate  branch 
e.xchange  switchboard  circuit  and  equipment  arrange¬ 
ments  for  holding  conferences  by  telephone. 

Convenient  switching  plans  are  available  which  enable 
the  secretary  at  a  master  station  to  answer  and  hold  one 
or  a  number  of  controlled  stations.  The  controlled  sta¬ 
tion  may  have  access  to  the  master  station  line  if  desired. 
Switching  plans  Are  also  available  which  allow  an  em- 
])loyee  at  one  desk  to  answer  calls  on  other  lines  withgut 
leaving  his  desk. 
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Cable  is  relatively  free  from  trouble  during  storms  and 
is  considered  a  desirable  type  of  facility.  Open-wire 
channels  are  normally  considered  less  desirable  from  the 
standpoint  of  continuity  of  service.  Open  wires  have 
been  strung  on  the  structures  carrying  power  circuits  or 
on  separate  poles  along  the  power  line  rights-of-way.  It 
has  been  the  experience  that  open-wire  circuits  thus 
situated  are  normally  subject  to  a  large  amount  of  inter¬ 
ference,  and  disturbances  occurring  on  the  power  wires 
may  jnit  the  telephone  circuits  out  of  service  completely 
at  the  time  when  they  are  most  urgently  required.  In 
other  cases  the  failure  of  telephone  conductors  has  put 
the  power  lines  out  of  service.  As  a  result  of  the.se 
experiences  and  the  improvement  in  other  types  of  com¬ 
munication  service  available  for  the  purpose  there  is  a 
growing  disinclination  to  rely  on  open-wire  telephone 
facilities  routed  along  the  same  right-of-way  w'ith  the 
])()wer  facilities  over  which  .service  is  to  be  protected. 

Communication  channels  are  also  provided  for  the  use 
of  electric  utilities  by  means  of  power  line  carrier-current 
telephone  api)aratus.  In  a  number  of  instances  during 
storm  breaks,  ]iower  line  carrier  has  provided  the  only 
means  of  communication  available,  and  it  is  generally  con¬ 
sidered  a  reliable  form  of  .service. 

Pn)l)ablv  the  chief  difficulty  ex]ierienced  with  carrier  is 
the  variation  in  quality  and  volume  of  transmission.  The 
power  line  is  not  usually  a  simple  circuit,  but.  rather,  is 
a  part  of  an  extensive  high-voltage  network  and  any 
switching  or  circuit  changes  in  the  network  alter  its  com¬ 
munication  characteri.stics. 

Opinions  as  to  the  value  of  carrier  current  differ  and 
further  experience  is  necessary  in  order  to  arrive  at  gen¬ 
erally  satisfactory  conclusions  as  to  the  extent  to  which 
carrier  current  logically  may  be  employed  in  an  electric 
utility’s  communication  system. 

In  formulating  a  basic  plan,  it  is  highly  desirable  that 
close  contacts  be  established  for  the  interchange  of  ideas 
and  information  and  for  co-ordination  of  action  by  tho.se 
concerned  with  the  development,  operation  and  mainte¬ 
nance  of  the  electric  utility’s  communication  service.  All 
departments  of  the  electric  utility  are  involved,  together 
with  the  companies  supplying  communication  .services  and 
facilities. 


It  is  desirable  that  the  basic  communication  plans 
adopted  by  electric  utilities  be  developed  along  consistent 
lines.  The  extensive  interchange  of  power  between  elec¬ 
tric  utilities  and  the  frequent  consolidation  of  operating 
properties  is  emphasizing  the  need  for  some  degree  of 
uniformity  in  the  communication  arrangements  adopted 
by  the  various  operating  units  in  the  industry.  Each 
electric  utility  should  determine  its  re(|uirements  for 
communication  in  the  light  of  the  over-all  objectives  of 
the  electric  industry  and  should  estimate  for  its  particular 
territory  what  will  be  the  i)robable  effect  of  proposed 
changes  in  the  territory  .served,  in  organization  and  in 
power  oi)erating  practices  upon  its  s|)ecific  needs. 

In  some  com])anies.  however,  the  needs  of  the  oper¬ 
ating  department  have  apjieared  to  be  of  ’sufficient  im¬ 
portance  and  the  traffic  so  heavy  in  volume  that  a  com¬ 
munication  network  has  been  provided  for  the  exclusive 
u.se  of  that  department.  In  other  territories  where  this 
has  not  seemed  practicable  convenient  switching  arrange¬ 
ments  have  been  installed  which  allow  the  operating  de¬ 
partment  to  .seize  quickly  and  hold  any  desired  circuits 
for  an  indefinite  period  of  time.  The.se  arrangements 
permit  the  exclusive  use  of  circuits  by  the  operating  per¬ 
sonnel  whenever,  in  their  ojnnion.  such  use  is  necessary 
and  would  seem  to  ])rovide  in  effect  the  equivalent  of  an 
exclusive  communication  network. 

Establishment  of  basic  plan 

The  data  obtained  by  analyzing  the  communication 
service  required  in  connection  with  the  various  activities 
of  an  electric  utility,  as  outlined  in  previous  sections  of 
this  paper,  provide  the  material  for  the  preparation  of  a 
basic  communication  ])lan. 

The  establishment  of  such  a  plan  requires  the  exercise 
of  judgment  to  evaluate  the  relative  importance  of  the 
various  activities  of  the  utility  and  the  extent  to  which 
available  communication  services  and  facilities  can  be 
used  practicably  to  expedite  such  activities.  The  value 
of  the  plan  adopted  w.ill  depend  ujxjn  the  quality  of 
judgment  exercised.  It  is  extremely  important,  there¬ 
fore,  that  the  best  available  knowledge  and  experience  in 
the  power  and  communication  field  be  enlisted  in  estab¬ 
lishing  a  basic  plan. 


Lincoln  Electric  Cnmpnnu 
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Arc  Welding  in 
Boiler  Production 


.'^iinultaneous  automatic  arc 
welding  of  head  and  girth  seams 
of  small  boilers  saves  time  and 
production  cost  in  the  plant  of 
the  Novelty  Steam  Boiler  Com¬ 
pany,  Baltimore,  Md.  Note  the 
arrangement  for  lengthwise 
movement  of  the  girth  seam 
welder  and  the  rolls  for  turning 
the  work.  The  reels  of  welding 
rod  obviate  interruptions  that 
would  be  imposed  by  the  use  of 
the  customary  short  rod  lengths. 
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Miniature  hoard 
has  4-iu.  panels.  All 
indications  and  con¬ 
trols  within  2\  ft. 
radius  of  Louisville 
operator.  Better 
loading,  better  fre¬ 
quency,  better  su¬ 
pervision  of  hydro 
result 


Miniature  Supervisory  Control 

Gives  Creditable  Performance 


By  R.  M.  STANLEY 

lllccfricdl  liufiiticcr 

Hylleshy  linf/ineeriiu/  <‘r  .Maiuun'iiinit  Corporation,  Chicof/o 


EXGIXIlKRTXCi  reasons  for  adoption  of  miniature 
sujx'rvisorv  switchboard  control  and  automatic  con- 
trf)l  were  to  reduce  initial  capital  expenditure  and 
lower  fixed  charijes.  The  results  of  more  than  three 
years’  continuous  oiieration  of  this  equipment  show  the 
followitifj : 

W  ith  the  miniature  switchboard  the  operator  is  at  all 
times  closer  to  indicating:  instruments,  control  switches, 
etc.,  and  cati  jj[ive  better  and  closer  siqiervision  to  the 
operation  of  the  e(|ui]iment.  resulting  in  better  voltage 
control.  fre(|uencv  control  and  division  of  load  among 
generating  units. 

There  is  a  great  saving  in  time  during  regular  opera¬ 
tion  and  human  error  is  largely  eliminated. 

There  is  a  marked  saving  in  labor  costs,  .since  there  is 
only  one  shift  operator  required  to  operate  the  entire 
-Station. 

Maintenance  on*  the  miniature  supervi.sorv  hoard  is 
no  greater  than  on  vertical  hoards  of  older  types  and. 
as  far  as  conijiari.sons  can  he  made,  appears  to  he  less. 

*Ahstra('l  of  paper  presented  at  .A.l.H.Ii.  summer  convention, 
.Asheville,  .V.  June  2.^,  1^31. 


\’ery  little  trouble  has  been  exjierienced.  a])parently 
slightly  less  trouble  than  on  older  ty))es  of  hoards, 
although  this  in.stallation  was  one  of  the  first  used  in  a 
large  generating  station.  During  system  disturbances 
the  operation  of  the  miniature  switchboard,  as  com¬ 
pared  with  a  modern  switchboard  of  standard  power 
house  type  now  in  service  in  W  aterside  .steam  station 
(92.(XX)-kw.  capacity),  indicates  that  the  miniature  super¬ 
visory  hoard  is  more  convenient,  saves  time,  reduces 
chances  for  error  and  results  in  {|uicker  restoration  of 
service. 

The  u.se  of  automatic  flevices  controlling  the  elec¬ 
trical  e<|ui])ment.  waterwheel  govertior.  oil  pressure, 
hearing  water  pressure,  etc.,  has  demoustrated  its 
reliability,  low  cost  of  maintenance  and  inspection, 
saving  of  time,  .saving  of  ojTerating  exixnse  and  better 
and  .safer  .supervision  and  operation  of  electrical  equip¬ 
ment  than  would  he  possible  by  the  use  of  manual  .system 
of  control. 

This  operating  experience  indicates  that  hydro  plants 
or  .steam-generating  stations  can  be  supervised  from 
miniature  switchboards  with  or  without  automatic  fea¬ 
tures.  It  is  believed  that,  in  hydro  plants,  where  units 
are  taken  ofif  and  put  on  the  bus  regularly  and  frequently, 
this  type  of  control  equipment  is  not  only  superior  to 
manually  operated  equipment  hut  the  plant  will  l>e 
operated  with  greater  safety  to  equipment. 
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Thei  Ohio  Falls  hydro-electric  station  at  Louisville. 
Ky.,  contains  eight  hydro-electric  units,  each  having  a 
capacity  of  13.500  hp.  at  37  ft.  head.  Each  generating 
unit  is  complete  in  itself.  Waterwheel,  generator, 
exciter,  governor,  electrical  control,  oil  and  water  supply, 
oil  circuit  breakers,  etc.,  are  individual  to  each  gener¬ 
ating  unit  and  all  related  unit  auxiliaries  are  fed  entirely 
from  that  unit. 

A  hydraulic  control  unit  and  an  automatic  electrical 
control  unit  are  located  near  each  generating  unit.  The 
electrical  control  equipment  is  similar  to  that  used  in 
all  stations,  hut  in  each  case  is  placed  inside  of  a  sheet 
>teel  cubicle  located  adjacent  to  the  governor. 


Table  / — Supervisory  Board  Performance  Record 


Trouble  Charged 

tf) 

No.  in 

<  tperations 

■Manu¬ 

Oper¬ 

Service 

Equipment 

per  Year 

Failures 

facturer 

ation 

Year 

r 

Push-button  control  1 

80,000 

2 

None 

2 

1928 

load  and  voltage 

90,000 

2 

.None 

2 

1929 

74,000 

None 

.None 

None 

1930 

Telephone  type  con-  i 
trol  keys  i 

6,022 

2 

2 

None 

1928 

37 

5,500 

10 

■None 

to 

1929 

' 

4,750 

•None 

None 

None 

1930 

J 

Polarized  telephone  > 
relays  j 

9,948 

8,300 

30 

5 

30 

5 

.None 

None 

1928 

1929 

7,590 

None 

None 

None 

1930 

Voltage  and  load] 
control  contactors  j 

80,000 

None 

None 

None 

1928 

32  i 

90,000 

None 

None 

.None 

1929 

74,000  • 

Non? 

None 

None 

•  1930 

Generator  meters.  | 
kv  ,  kw.  and  r  kva.  j 

122,676  hr 

Per  cent  ac¬ 

2 

None 

1928 

24- 

136,245  hr 

curacy  of  full 

2 

None 

1929 

101,715  hr 

scale  1  per  cent 

None 

•None 

1930 

Seleyn  meter,  kv.,| 
kw  and  r  kva.  | 

33,728  hr 

Per  cent  ac- 

None 

None 

1928 

7 

1 

25,888  hr. 

cura<  y  of  full 

None 

None 

1929 

29,712  hr. 

scale  1 5  per  cent 

None 

None 

1930 

Table  II — Performance  Record  of  Generator 
Protective  Equipment 


<  >peration  Charced  to 


No  in 

Times 

Hr.  in 

.Mfg. 

Pro¬ 

.Service 

Equipment 

f)per. 

Service 

Defect 

tection 

Year 

f  * 

40,892 

8  (vibr.) 

None 

1928 

8- 

Overspeed  device. 

45,415 

None 

1 

1929 

i  I 

33,905 

None 

1 

1930 

f 

1 

'  3 

40,892 

None 

3 

1928 

Overvoltage  relav  device.  •, 

8 

45,415 

None 

8 

1929 

1 

6 

33,905 

None 

6 

1930 

8' 

1 

Low  governor  oil-pressure  re-  j 
lay  device  j 

'  4 

1 

None 

40,892 

45,415 

33,905 

None 

None 

None 

4 

I 

None 

1928 

1929 

1930 

f 

1 

None 

40,892 

None 

None 

1928 

Phase  unbalance  relav  device. 

1 

45,415 

None 

1 

1929 

1 

1 

None 

33.905 

None 

None 

1930 

8 

Lignum  vitae  bearing  cooling  ' 
water  relay  | 

^  3 

4 

40,892 

45,415 

None 

•None 

3 

4 

1928 

1929 

1 

33.905 

None 

1 

1930 

( 

24 

e  1 

Bearing  temperature  relay  de-  j 
vice  1 

f  1 

1 

None 

40.892 

45,415 

33,905 

None 

1  (vibr  ) 
None 

1 

None 

None 

1928 

1929 

1930 

sf 

each| 

Loss  of  generator  field  relays 
deduces 

f  1 

1  None 

40,892 

45,415 

None 

None 

1 

None 

1928 

1929 

\  None 

33,905 

None 

None 

1930 

'1 

Generator  ground  relays  de-J 

'  5 

2 

40.892 

45,415 

None 

None 

5  (vibr.) 
2 

1928 

1929 

vic6 

None 

33,905 

None 

None 

1930 

There  is  a  centralized  supervisory  control  miniature 
switchboard  located  in  about  the*  center  of  the  plant 
with  a  multi-conductor  telephone  cable  between  the 
miniature  board  and  each  generator  control  unit. 

.\side  from-  convenience  and  closer  supervision  there 
is  another  distinct  advantage,  namely,  time  is  saved  in 
performing  operations  when  the  plant  is  most  needed 
and  the  item  "human  error”  is  controlled  to  a  large 
extent.  There  is  a  considerable  saving  in  labor  cost, 
since  only  one  operator  is  needed  per  shift,  the  yearly 
cost  being  9.500  man-hours  for  three  operators  per  24 
hours,  including  the  relief  operator.  Apt  young  men  of 
limited  experience  are  entirely  satisfactory  for  super¬ 
visory  operators  in  this  station. 

'I'he  time  saved  in  putting  machines  on  the  bus  is  espe¬ 
cially  important  during  system  disturbance'^  and  it  is 
possil)le.  when  urgently  needed,  to  bring  a  13.500-hp. 
hydro  generator  unit  up  to  proper  speed  and  put  it  on 
the  bus  in  one  minute.  Additional  units  can  be  put 
on  in  approximately  30-second  intervals  thereafter. 

No  more  costly  than  standard  board 

The  miniature  lx)ard  is  no  more  costly  to  maintain 
than  any  other  type  of  switchboard.  In  fact,  a  com¬ 
parison  of  maintenance  costs  on  a  benchboard  and 
vertical  board  with  full-sized  instruments,  control 
switches,  etc.,  at  Waterside  steam  station  indicates  that 
the  maintenance  cost  and  ins|)ection  of  the  miniature 
switchboard  and  automatic  equipment  is  less.  W'ith 
the  exception  of  the  instruments,  the  Iward  is  made  up 
of  equipment  similar  to  telephone  ec|uipment.  Multi¬ 
conductor.  lead-covered  telephone  cable  is  used  to  con¬ 
nect  this  miniature  board  with  the  individual  control 
panels  associated  with  each  generator. 

There  is  very  little  cleaning  to  be  done,  the  equipment 
being  inclosed  in  a  practically  dust-proof  cabinet.  There 
is  some  small  maintenance  of  the  board,  such  as  cleaning 
control  keys,  contacts,  etc.,  and  renewing  miniature 
lamps.  The  major  jxirtion  of  the  technical  service 
required  has  been  in  the  nature  of  checking  and  testing 
out  new  equipment.  In  general,  it  may  be  .said  that  once 
the  equipment  has  been  properly  installed  and  adjusted 
it  remains  so  without  constant  maintenance. 

The  automatic  equipment  is  used  extensively  to  replace 
manual  operating  duties.  During  1928  (the  first  year 
the  plant  was  operated  )  it  was  customary  to  test  this 
equijxnent  out  completely  every  week  because  of  the  rela¬ 
tive  novelty  of  the  installation.  During  1929  tests  were 
made  monthly  and  now  the  equipment  is  tested  only  at 
intervals  of  three  or  four  months  when  it  ap])ears  to  be 
necessary  to  clean  the  equipment. 

Over  a  period  of  three  years  there  have  been  no 
failures  in  the  cable  conductors.  Each  one  of  the  multi¬ 
conductor.  lead -covered  telephone  cables  has  a  few  spare 
conductors  so  that  failures  can  be  taken  care  of  readily 
and  the  .system  can  be  expanded  if  desired.  Push¬ 
buttons  u.sed  for  control  of  load  and  voltage  are  similar 
in  con.struction  to  telephone  jacks ;  spring  contacts 
complete  the  circuit  to  the  generator  cubicle,  where 
.small  contactors  ojjerate  to  regulate  frequency  or  volt¬ 
age.  Rotating  type  keys,  similar  to  telephone  equipment, 
are  used  for  giving  the  starting  impul.se.  for  selecting 
the  bus  to  which  the  generator  is  to  be  synchronized, 
either  main  or  auxiliary,  for  selecting  the  method  of 
synchronizing,  either  automatic  or  self,  and  for  opening 
or  closing  oil  circuit  breakers. 
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Generator  control 
board  in  steel 
cubicle 


(Heaninn.  ad;u8tiiiK.  etc.  Replacini:  a  few  coils 
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light  and  power  bank  was  antoniatically  transferred  to 
the  incoming  emergency  line.  It  is  to  be  noted  that 
a  maximum  time  of  four  minutes  was  required  to  get 
the  last  generator  in  on  the  bus  in  the  case  of  the  first 
two  disturbances  vvdien,  in  the  first  case,  eight  generators 
were  running  and.  in  the  second  case,  five  generators 
were  running.  In  restoring  service,  the  supervisory 
operator  closes  the  tie  line  in  on  one  l.Vkv.  bus. 
Thereafter,  the  starting  impulse  is  given  to  all  generators, 
automatic  means  of  synchronizing  having  i)reviously 


been  selected  at  the  miniature  supervisory  board.  As 
it  was  necessary  to  get  generators  on  the  bus  as  soon  as 
possible,  it  was  therefore  customary — previous  to  the 
time  all  units  were  equipped  for  self-synchronizing,  if 
the  automatic  synchronizing  equipment  had  not  syn¬ 
chronized  the  generator  promptly  enough — for  a  flour 
operator  to  go  to  each  generator  cubicle  and  do  so 
manually.  Xow  that  this  equipment  for  self-synchroniz¬ 
ing  is  installed  for  all  generators,  and  since  this  method 
is  much  (juicker,  it  is  being  used  almost  entirely. 
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Generator  Voltage 


Regulated  by  Corona  Tube 


By  H.  W.  DODGE  and  C.  H.  WILLIS 

•Wtc  Jersey  Bell  Telephnve  Company 
and  Princeton  I’niversity.  Respecth’ely 

A  LM(  )ST  any  phenomenon  which  varies  with  volt- 
age  may  be  made  the  basis  of  a  voltage  regulator. 
X  JLsuch  as  the  saturation  of  an  iron  cored  reactor,  the 
resistance  of  a  conductor  heated  by  the  voltage,  or  the 
internal  resistance  of  a  thermionic  tube  whose  filament  is 
heated  by  the  voltage.  The  regulator  described  below 
emjfloys  the  critical  voltage  of  a  corona  tube  as  the  basic 
phenomenon.  This  type  of  regulator  would  emjfloy  the 
same  methods  of  conqiounding  and  line  drop  compensa¬ 
tion  now  in  use.  It  is  believed  that  the  simplicity,  com- 
jiactness,  high  sensitivity  and  quick  response  of  this 
regulator  offer  advantages  over  the  other  types. 

The  corona  discharge  tube  employed  consists  of  two 
symmetrical  electrodes  sealed  into  a  glass  tube  containing 
an  inert  gas  at  a  suitable  pressure.  Due  to  the  fact  that 
the  tube  contains  a  definite  quantity  of  gas  constrained 
to  a  fixed  volume,  the  mean  free  path  of  an  ion  and 
therefore  the  corona  voltage  are  practically  independent 
of  the  temperature.  Since  ionization  builds  up  very 
quickly  at  a  voltage  above  the  critical  value,  the  break¬ 
down  voltage  is  also  independent  of  the  frequency  for 
frequencies  within  the  commercial  range.  With  the  elec¬ 
trodes  surroutided  by  an  inert  gas  such  as  argon  there  is 
negligible  disintegration  of  the  electrodes  during  dis¬ 
charge  :  the  breakdown  voltage  of  the  tube  is  constant 
and  the  life  very  long. 

These  characteri.stics  of  the  corona  di.scharge  tube 
make  its  critical  voltage  suitable  for  the  constant  element 
in  a  regulator,  d'he  fact  that  it  regulates  to  a  constant 
])eak  voltage  rather  than  a  con.stant  effective  voltage  is 
not  a  serious  disadvantage,  for  the  variation  of  wave 
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form  with  load  is  not  appreciable  and  there  will  there¬ 
fore  be  a  constant  form  factor. 

In  order  to  control  the  excitation  of  a  generator  we 
may  use  the  charge  passing  through  the  corona  tube 
above  the  corona  voltage  to  bias  the  grid  of  a  rectifying 
tul)e  and  thereby  regulate  the  amount  of  rectified  current 
which  will  be  supplied  to  the  generator  field.  .\ny  ty])e 
of  rectifying  tube  may  be  used.  However,  the  high  effi¬ 
ciency  and  large  amplification  factor  of  a  gaseous  tube, 
such  as  the  “Thyratron.”  make  this  type  of  tube  very 
flesirable. 

Thyratron  and  full-wave  rectifier  used 

.\  thyratron  with  a  negative  grid  characteristic  nor¬ 
mally  conducts  current  into  the  field  of  the  generator 
during  the  half  wave  when  the  anode  voltage  is  posi¬ 
tive.  During  the  half  wave  when  the  anocle  voltage  is 
negative  the  condenser  C  will  be  charged  provided  the 
circuit  is  connected  with  the  pnqier  ])olarity  and  ])rovided 
the  voltage  rises  above  the  critical  value  for  the  corona 
tube.  During  the  first  ])art  of  the  next  ix)sitive  half  wave 
the  thyratron  cannot  conduct  current  because  the  grid  is 
negative.  However,  the  grid  bias  will  be  reversed  by 
the  corona  tube  at  the  ])eak  of  the  voltage  wave  and 
the  thyratron  will  conduct  current  during  the  latter  half 
of  the  positive  voltage  wave  as  shown  by  the  cross- 
hatched  area.  In  this  way  the  average  value  of  the 
lectified  current  will  be  reduced  to  one-balf  the  full 
half  wave  or  maximum  value  when  the  voltage  is  above 
the  breakdown  value  for  the  corona  tube. 

1  f  a  voltage  is  impressed  on  the  corona  tube  which 
lags  in  phase  behind  the  rectifier  voltage  the  average 
current  may  be  reduced  to  less  than  50  per  cent  of  its 
maximum  value  liecause  the  grid  bias  will  then  be 
reversed  after  the  peak  of  the  voltage  wave.  When  the 
corona  tube  is  supplied  from  a  voltage  60  deg.  behind 
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Fig.  1 — Thyratron  characteristics 

and  condenser  charge  are  Anode 

basis  of  regulator  von-a^e 


Fig.  2 — Arrangement  of 
thyratrons,  condenser  leaks 
and  corona  tube 
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Fig.  3 — (below,  center)  Voltage 
independent  of  load 


Fig.  4 — Generator  voltage  inde¬ 
pendent  of  exciter  speed 

Tests  made  on  a  5-kva.,  three-phase 
alternator  and  110-volt  motor-driven 
exciter. 
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the  rectifier  voltage,  as  in  a  three-phase  machine,  the 
corona  tube  will  reduce  the  average  current  to  7  per  cent 
of  the  maximum  value. 

Acts  like  vibrating  type  of  regulator 

'I'he  circuit  as  de.scribed  above  will  vary  the  excita¬ 
tion  by  definite  steps  and  will  give  fiuctuations  in  the 
excitation  just  as  are  produced  by  opening  and  closing 
the  contacts  of  a  vibrating  regulator.  However,  if  a  leak 
is  placed  across  the  grid  biasing  condenser  of  a  value 
such  that  the  time  constant  C  R  oi  this  condenser  and 
leak  is  about  equal  to  the  period  of  one  half  wave,  then 
the  grid  condenser  voltage  may  be  reduced  by  leakage 
to  a  value  where  the  thyratron  will  start.  T  he  time  it 
will  take  to  reduce  the  grid  voltage  to  the  starting  value 
will  depend  on  the  initial  charge  of  the  grid  condenser, 
and  this  is  determined  by  the  excess  of  the  voltage  above 
the  critical  voltage  of  the  corona  tube.  Therefore  the 
time  of  starting  for  the  thyratron  rectifier  in  any  half 
wave  will  be  delayed  by  an  amount  which  is  determined 
by  the  excess  of  tlie  voltage  above  the  breakdown  voltage 
of  the  corona  tube.  .\  small  rise  in  total  voltage  above 
the  critical  value  will  .serve  to  reduce  the  rectified  current 
to  about  7  |x'r  cent  of  its  maximum  value.  However, 
this  change  is  continuous. 

h'ig.  2  shows  the  circuit  used  for  controlling  a  full- 
wave  rectifier  by  means  of  a  corona  tube.  It  was  found 
quite  difticult  to  make  corona  tubes  so  symmetrical  that 


the\’  would  break  down  at  the  same  voltage  on  the  posi¬ 
tive  and  negative  half  waves.  However  by  adding  the 
condenser  C4  shown  in  Fig.  2  it  is  possible  to  eliminate 
any  unidirectional  components  of  current  and  cause  the 
corona  tube  to  have  the  .same  positive  and  negative  crit¬ 
ical  values. 

In  the  regulator  used  for  the  results  given  below  the 
thyratrons  were  too  small  to  rectify  the  entire  field  cur¬ 
rent  and  their  output  was  therefore  used  for  the  field 
of  an  exciter. 

In  this  case  a  further  difficulty  arose  in  the  time  lag 
of  the  exciter  and  alternator  fields  in  responding  to  a 
change  in  the  rectifier  output.  This  caused  oscillations 
of  the  generator  voltage  of  about  the  period  of  the  time 
constant  of  the  field  circuit.  It  was  found  possible  to 
suppress  these  oscillations  by  introducing  into  the  corona 
tube  circuit  a  transient  of  about  the  same  period  as  the 
oscillations.  This  transient  is  introduced  by  a  condenser 
with  a  leak  as  shown  at  O,  and  of  Fig.  2.  such  that 
C-.  R'.i.  the  time  constant,  is  about  equal  to  L/R,  the  time 
con.stant  of  the  slowest  field  circuit. 

The  critical  voltage  of  a  corona  tube  with  given  dimen¬ 
sions  and  gas  pressure  may  be  predicted  from  the  data 
giving  the  corona  voltage  of  the  gas  to  be  used.  The 
tube  as  used  contained  argon  at  a  pressure  of  2  cm.  of 
mercury.  The  electrodes  were  parallel  wires  0.25  mm.  in 
diameter  and  separated  1  cm.  The  critical  voltage  of  this 
tube  was  approximately  3.50  volts  peak  value. 
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Daily  Load  Curve  of  an  All-Electric  Home 


The  home  which  had  this  daily  load  curve  on 
.■\pril  22,  1931,  contained  13,590  watts  of  connected 
load,  consistiiiR  of  7,.100-watt  range,  2,000-watt  water 
heater,  1,200- watt  ironer,  ()25-watt  toaster  and  space 
heater,  6()0-watt  waffle  iron,  580-watt  hand  iron,  340- 
watt  clothes  washer  and  200-watt  refrigerator.  Be¬ 
tween  April  21  and  May  1,  298  kw-hr.  was  used. 
The  highest  fifteen-minute  demand  was  4.5  kw.  and 
the  load  factor  was  27.8  per  cent.  This  home  is 
located  in  Hyde  Park,  X.  Y.,  on  the  system  of  the 
Central  Hudson  Gas  &  Electric  Corporation. 
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Cable  Insulation  Thickness 

Can  Be  Reduced 


By  D.  W.  ROPER 

Supermtcndcnt  Street  De{>artiueut, 
Coinmoin<,'calth  Edison  Contf>on\\  Chiau/o,  III. 


I  I'  IS  jTcnerally  recoj^nized  that  the  installation  of 
132-kv.  oil-hlleci  cable  in  1927  was  the  culmination 
of  an  epoch-making  improvement  in  high-voltage 
cable.  It  is  not  so  generally  appreciated,  however,  that 
the  later  developments,  when  completely  assembled  and 
])roperly  combined,  result  in  an  economic  advancement 
of  the  same  order  of  importance.  This  is  particularly 
true  for  the  larger  sizes,  for  which  the  annual  charges 
have  been  reduced  by  more  than  50  per  cent. 

Xo  single  one  of  these  developments  has  been  spec¬ 
tacular.  Some  of  them,  in  fact,  when  taken  by  them¬ 
selves  ap])ear  ((uite  insignificant,  as.  for  e.xample.  the 
develo])ment  of  a  suitable  oil  with  a  flow  ])oint  of  alxxit 
minus  40  deg.  C.,  as  compared  with  a  flow  point  of  about 
minus  15  deg.  C.  for  the  oil  used  in  the  first  line.  This 
thinner  oil  ])ermits  a  lower  normal  pressure  on  the  oil 
within  the  cable  without  allowing  the  internal  ])ressure 
to  he  reduced  below  atmospheric  under  the  most  adverse 
operating  condition :  that  is.  when  the  load  is  suddenly 
interrupted  at  a  time  that  the  cable  is  at  maximum  tem¬ 
perature  with  the  ambient  temperature  at  a  minimum. 
This  lower  pressure,  in  turn,  permits  the  use  of  a  single 
lead  sheath  in  place  of  the  double  reinforced  sheath  used 
in  the  first  line,  thus  making  more  space  available  for 
the  conductor,  and  so  the  19,^0  cable  has  a  conductor 
83  per  cent  larger  than  the  1927  cable  with  an  increase 
in  over-all  diameter  less 
than  3  per  cent. 

But  there  was  no  com¬ 
mercial  advantage  in  in¬ 
creasing  the  size  of  the 
conductor  u  n  1  e  s  s  the 
sheath  losses  could  he 
eliminated.  'I'he  experience 
in  Chicago  with  the  meth¬ 
ods  and  devices  for  elimi¬ 
nating  sheath  losses  on 
1 2-kv.  and  66-kv.  cable 
furnished  the  background 
on  which  the  decision  was 
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at  A.I.E.E.  snnnner  cont'en- 
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Breaking  down  cable  costs 


made  to  extend  the  use  of  similar  methods  to  oil-filled 
cable.  The  new  ty])e  of  oil.  together  with  improved 
designs  of  oil  tanks,  permitted  a  very  marked  simplifica¬ 
tion  of  the  design  and  reduction  in  the  cost  of  the 
terminals  and  the  development  of  methods  of  making 
joints  in  the  field  between  sections  of  cable  filled  witli 
oil  and  the  shi})])ing  of  the  cable  full  of  oil  eliminated  the 
expensive  field  evacuation  and  impregnation  methods 
that  were  necessary  with  the  first  line. 

The  economic  etTect  of  these  develojiments  became 
apparent  while  designing  the  line  installed  in  1930.  .-Xbout 
the  same  time  a  numl)er  of  other  (piestions  arose  in  con¬ 
nection  with  the  develo])ment  of  the  transmission  system 
in  the  Chicago  region,  such  as  the  maximum  economical 
size  for  132-kv.  cable,  the  feasibility  of  220-kv.  cable 
and  the  economics  of  the  use  of  oil-filled  cable  for  60-kv. 
or  lower  voltages.  Some  preliminary  studies  had  indi¬ 
cated  that  the  most  economical  cable  for  a  given  set  of 
conditions  would  be  determined  by  the  annual  charges 
rather  than  by  the  first  cost,  and  this  led  to  the  decision 
to  extend  the  investigations  in  progress  so  as  to  cover 
the  entire  range  of  transmission  voltages.  Cable  manu¬ 
facturers  were  of  great  assistance  in  furnishing  estimat¬ 
ing  prices  for  oil-filled  cables. 

66-kv.  cable  in  the  twilight  zone 

In  order  to  determine  the  most  economical  size  for 
a  number  of  the  voltages,  it  was  necessary  to  continue  the 
calculations  so  as  to  include  sizes  of  cable  and  ducts 
larger  than  those  in  ordinary  use.  The  resulting  curves 

show  that  for  each  load 
there  is  one  type  of  cable 
and  one  ojierating  voltage 
which  is  more  economical 
than  any  other  combina¬ 
tion.  Three  -  conductor 
cables  are  the  most  eco¬ 
nomical  for  loads  up  to 
about  50,000  kva.  and  the 
newly  developed  66-kv.. 
3-conductor,  oil-filled 
cable  has  the  advantage 
over  the  upper  half  of  this 
range.  Beyond  50.000 
kva.  per  line  single-con¬ 
ductor  cable  is  more  eco¬ 
nomical,  but  at  the  unit 
prices  used  for  these  cal¬ 
culations  oil-filled  cable 
does  not  become  more  ad- 
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vantageous  than  the  ordinary  type  until  a  load  of  about 
120,000  kva.  for  a  132-kv.  line  is  reached.  For  66-kv. 
operation  a  reduction  of  about  15  per  cent  in  the  price 
of  oil-filled  cable  and  about  30  per  cent  in  the  cost  of 
the  accessories  would,  however,  make  the  oil-filled  type 
more  economical  than  the  ordinary  type  of  insulation  for 
practically  the  entire  range  for  which  the  ordinary  type 
of  single-conductor.  66-kv.  cable  is  now'  more  ad¬ 
vantageous. 

A  reduction  in  the  thickness  of  insulation  for  66-kv. 
cable  of  the  ordinary  type  now'  required  by  American 
manufacturers  w'ould  alter  this  situation.  Whether  the 
use  of  oil-filled  cable  w'ill  be  extended  to  66-kv.  anrl 
low'er  voltages,  or  whether  the  use  of  the  ordinary  type 
of  insulation  will  be  extended  to  132-kv.  w'ithin  the  next 
few  years  w'ill  depend  upon  the  relative  rate  of  improve¬ 
ment  of  the  tw'o  types  of  cable  with  unrestricted  com¬ 
petition.  At  this  time  neither  of  these  develojiments  ap¬ 
pears  impossible. 

Investigations  indicate  that  the  most  promising  w'ay 
to  reduce  the  annual  charges  for  underground  trans¬ 
mission  lines  is  to  reduce  the  first  cost  of  the  line  as 
installed.  Not  much  advance  can  be  made  along  this  line 
w'ithout  a  reduction  in  the  thickness  of  insulation. 
Progress  in  this  direction  depends  upon  the  development 
of  tests  satisfactory  to  both  manufacturers  and  purchas¬ 
ers  which  W'ill  indicate  beyond  any  reasonable  doubt  that 
a  lesser  thickness  will  be  entirely  suitable  for  the  purpose. 
Co-operative  studies  w'ith  certain  of  the  cable  manufac¬ 
turers  have  been  carried  on  in  Chicago  with  this  idea  in 
view'  for  the  past  four  years.  The  most  promising  cri- 


Ratings  affected  by  type  of  cable  and  number  of 
conductors 

.Vo  sheath  losses  included  for  single-conductor  cables, 
•''ahle  diameter  not  more  than  five-sixth  of  duct  diameter. 


Conduit  and  manhole  costs  relatively  high  for  12  kv. 

One  cable  per  duct ;  100  per  cent  on  cost  scale  is  mini¬ 
mum  co.st  of  12-kv.  c-able  itself  installed  in  conduit. 


First  costs  of  10-mile  cable  lines 

Terminals  included:  100  per  cent  on  cost  scale  is  mini¬ 
mum  cost  of  12-kv.,  three-conductor  cable  exclusive  of 
terminals. 

terion  for  the  purpo.se  appears  to  be  the  determination 
of  the  maximum  stress  and  temperature  at  w'hich  the 
insulation  can  be  operated  without  signs  of  instability. 
Limits  of  time  and  space  w'ill  permit  only  the  presenta¬ 
tion  of  some  of  the  more  interesting  results  of  such  tests. 

Cables  with  ordinary  and  oil-filled  insulation  made 
about  five  years  ago  show  continually  changing  power- 
factor  curves  for  the  ordinary  insulation,  but  a  remark¬ 
able  stability  of  the  oil-filled  type.  These  results,  to¬ 
gether  with  the  perfect  operating  record  of  the  oil-filled 
insulation,  indicate  that  the  commercial  cables  had  more 
insulation  than  necessary.  As  it  was  not  feasible  to 
make  long-time  tests  on  the  same  cable  w'ith  gradually 
increasing  voltages,  cable  manufacturers  submitted  for 
further  tests  .several  1.000-ft.  lengths  of  oil-filled  cable 
with  reduced  thickne.ss  of  insulation.  Tests  on  these  oil- 
filled  cables  with  insulation  of  about  0.5  and  0.4  in. 
show  not  only  a  very  remarkable  .stability  after  eight 
months’  operation  with  daily  load  cycles,  but  also  a 
curious  iniiirovement  in  the  quality  of  the  insulation  of 
the  reduced  thicknesses.  Apjiarently  the  limit  of  neither 
electrical  stress  nor  temperature  has  been  reached  w'ith 
these  inve.stigations  of  oil-filled  insulation. 

Investigations  on  insulation  of  the  ordinary  type,  w'hich 
are  still  in  progress,  indicate  that  certain  recently  made 
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cable  is  very  much  better  than  the  cables  originally  in¬ 
stalled  for  the  experimental  investigation.  Apparently 
some  of  the  cable  furnished  for  commercial  service  at 
66  kv.  will  almost  comply  with  the  re(iuirements  sug¬ 
gested  several  years  ago  by  the  manufacturers  to  de¬ 
termine  the  suitability  of  cable  for  132  kv.  This  would 
indicate  the  possibility  of  making  a  marked  reduction 
in  the  thickness  of  insulation  for  66-kv.  service. 

When  all  the  research  investigations  now  in  progress 
by  the  manufacturers  and  users  of  high-voltage  cable 
have  been  carried  to  a  successful  conclusion  the  maximum 
temperature  will  not  he  determined  by  the  insulation  nor 
by  fear  of  stretching  the  lead  sheath,  hut  by  the  effect  of 
the  increased  kjading  on  the  annual  charges.  Means  will 
he  devised  for  eliminating  the  ex])ensive  oil  reservoirs 
and  accessories  now  recjuired  with  oil-filled  cable  with  a 
consequent  reduction  in  the  price,  d'he  initial  cost  of  66- 
kv.  cable  completely  installed  will  he  from  30  to  40  ])er 


4  6  10  20  40  60  100  200  400 

Winter  Rating  per  Line  in  Thousands  of  Kva. 


Annual  costs  of  cable  lines 

Terminals  and  transformer  losses  included.  Load  factors 
taken  as  t.'j  per  <ent  for  12  to  33  kv.  and  tl(i  pel-  rent 
for  G6  to  220  kv. 


40  50  60  10  60  90  100 

Maximum  Copper  Temperature,  Deg.  C. 

Higher  permissible  temperatures  reduce  annual  charges 


cent  below  the  present  cost  of  the  ordinary  type  and  the 
failures  due  to  all  causes  will  not  exceed  one  failure  per 
hundred  miles  per  year. 

Oil-filled  cable  is  being  operated  at  stresses  between 
two  and  three  times  that  which  is  customary  for  insu¬ 
lation  of  the  ordinary  type.  Prosiiective  purchasers  of 
such  cable  must  improve  their  standards  of  design,  work- 
manshi]),  maintenance  and  supervision  to  at  least  the 
same  extent  iti  order  that  they  may  he  able  to  benefit 
from  the  improvements  which  have  l)een  made  and  will 
l)e  made  l)y  the  cable  manufacturers. 

Looking  forward 

When  all  the  research  investigations  now  in  progress 
or  contemplated  by  the  utilities,  universities  and  manu¬ 
facturers  have  been  brought  to  a  successful  conclusion ; 

1.  Cables  of  all  types  and  voltages  will  be  operated  at 
a  ma.ximum  temperature  of  85  to  90  deg.  C. 

2.  The  expensive  oil  reservoirs  and  accessories  on  oil- 
filled  cable  will  be  eliminated  due  to : 

(a)  Increase  in  the  elastic  limit  »»f  the  cable  sheath. 

(b)  Reduction  in  the  thermal  coefficient  of  expansion  of  the 

oil. 

(c)  Making  the  insulation  somewhat  compressible  under 

moderate  pressures  existing  with  the  lead  sheath. 

3.  An  installation  of  oil-filled  cable  will  be  no  more 
complicated  than  a  present-day  installation  of  ordinary 
type  of  cable. 

4.  Cable  of  subnormal  quality  will  be  eliminated  by 
tests  at  the  factory. 

5.  The  initial  cost  i)er  kva.  of  66-kv.  cable  completely 
installed  will  be  from  30  to  40  ])er  cent  below  the  present 
cost  of  the  ordinary  type. 

6.  Cable  failures  due  to  all  causes  will  not  e.xceed 
one  per  hundred  miles  per  year. 

If  all  of  these  results  should  l)e  achieved  within  the 
next  fifteen  years,  it  would  be  no  more  startling  than  a 
statement  of  the  present-day  state  of  the  art  would 
have  appeared  fifteen  years  ago. 

In  order  that  the  utilities  may  realize  the  l)enefits  of 
such  improvements  in  quality  of  cable,  their  standard.- 
of  design  and  construction  of  conduits  and  manhole^. 
workmanship  during  installation  and  splicing,  as  well 
as  the  standards  of  operation,  inspection  and  mainte¬ 
nance.  must  be  increased  in  at  least  the  same  ratio  as 
the  improvement  in  insulation. 

▼ 

Cable  Reels  Hoisted  by  Derrick 

The  average  length  of  the  cables  between  the  sub-base¬ 
ment  splice  chamber  and  the  41st  floor  chamber  in  the 
Empire  State  Building  in  New  York  City  was  565 
ft.  and  the  cables  between  the  41st  and  84th  floors 
averaged  620  ft.  Considering  the  cable  size  and  weight, 
the  cable  reels  were  large  and  bulky,  which  presented  a 
handling  problem  unusual  in  electrical  work  in  com¬ 
mercial  buildings.  Consequently  the  steel-erection  der¬ 
ricks  were  used  to  hoist  the  reels  up  along  the  outside 
of  the  building  to  the  41st  floor.  Material  hoists  were 
used  to  lift  those  which  were  destined  for  the  84th  floor. 
.Actual  installation  of  the  cables  involved  dropping  them 
into  the  conduits  from  the  respective  splice  chambers. 
The  problem  was  principally  one  of  holding  the  cable 
securely  in  check  so  that  it  entered  the  conduit  slowly 
at  a  uniform  rate  and  with  an  adequate  radius  of  sweep. 
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DiFferential-Bus  Protection 
Proves  Its  Merit 

By  H.  H.  COX 

SupcrinfcudcHt  Rccchnug  Suhstatioiis, 

Department  of  Heater  and  Power,  Los  Angeles,  Calif. 

I*'ailurt‘s  which  involve  station  hnses  are  generally  of 
two  ty])es — one  in  which  some  insulator  flashes  over 
from  lightning  or  some  apparatus  fails  and  the  other 
where  some  human  error  is  involved.  Inasmuch  as  .sta¬ 
tion  hus  failures  are  always  of  a  serious  nature,  involving 
damage  to  essential  aj)paratus  and  in  man\’  cases  the 
l)rohahility  of  serious  personnel  injuries,  it  early  was 
realized  hy  engineers  of  the  Department  of  W'ater  and 
l*ower  of  the  city  of  Los  Angeles  that  some  form 
of  hus  ])rotection  was  essential.  An  original  scheme  of 
differential  hus  protection  was  projiosed  hy  the  writer 
tor  this  ])urpose  which  involved  the  connecting  in  parallel 
of  as  many  current  transformer  secondaries  as  there  were 
connections  to  the  hus  in  question.  This  scheme  re- 
<|uired  use  of  similar  current  transformers  in  all  positions 
an<l  is  shown  in  the  accompanying  diagram.  It  is  oper¬ 
ative  on  the  theory  that  the  vector  sum  of  all  currents 
entering  the  hus  must  he  equaled  by  the  vector  sum  of 
all  currents  leaving  the  hus,  and  so  long  as  no  fault 
e.xists  on  the  hus  there  will  he  no  current  flowing  through 
the  relays. 

When  first  proposed  it  was  thought  that  current  trans¬ 
former  errors  and  the  failure  of  current  transformer 
ratios  under  overload  conditions  would  render  the  scheme 
inoperative.  Accordingly,  it  was  ])ut  through  a  thorough 
set  of  laboratory  tests  under  the  supervision  of  the  pro¬ 
tection  engineer,  using  the  ma.ximum  amounts  of  cur¬ 
rent  available,  and  from  this  it  appeared  that  the  current 
transformer  ratio  errors  were  self -correcting  and  that 
incorrect  o])eration  would  not  he  ex])erienced  from  this 
cause.  Following  the  tests,  two  stations  on  the  system 
were  ecpiipped  with  this  ty])e  of  protection. 

'fhe  department’s  stations  are  particularly  ada])ted  to 
this  form  of  jjrotection  as  they  are  equipped  with  two 
buses  and  a  complete  .set  of  oil  circuit  breakers  to  each 
hus.  .\fter  a  number  of  through  short  circuits  had 
definitely  proved  that  nothing  was  to  he  feared  from  this 
source,  it  was  adopted  and  has  since  been  applied  gen¬ 
erally  to  all  stations.  To  date  there  have  been  in  excess 
of  UX)  ca.ses  t)f  through  short  circuits  on  various  over¬ 
head  and  underground  lines  and  there  has  been  no  case 
of  incorrect  ojieration  of  the  hus  jirotection  from  any 
cau.se. 

Xormal  operating  conditions  on  this  system  involve 
both  buses  in  service  and  all  oil  circuit  breakers  closed. 
'Phis  condition  holds  except  when  a  hus  or  hus  section  is 
out  on  a  clearance.  To  date  there  have  been  ten  ca.ses 
of  hus  trouble  from  insulator  flashover.  hy  lightning  or 
hy  apparatus  failure.  In  every  case  where  both  buses 
have  been  in  service  the  hus  jirotection  relays  have  cleared 
the  trouble  jiroperly  and  left  the  station  in  ojieration  on 
the  other  hus  with  only  a  momentary  droji  in  voltage. 
There  have  been  three  ca.ses  of  hus  trouble  from  human 
causes.  In  two  of  these  the  hus  was  cleared  and  the  sta¬ 
tion  load  carried  with  only  momentary  drop  in  voltage. 
In  the  thinl  case  the  other  hus  was  not  in  .service  and 
hence  the  station  load  was  interrupted.  In  every  ca.se  the 

.k) 


relays  have  cleared  the  bus  properly,  have  minimized  the 
damage  and  have  saved  the  life  of  the  individual  work¬ 
man  concerned.  In  two  cases  workmen  contacted  the 
live  33-kv.  or  6.6-kv.  buses  with  construction  material 
and  escaped  with  onl)’  minor  superficial  burns. 

The  cost  of  installing  differential-bus  protection  is  not 
excessive.  The  principal  items  are  the  three  hushing 
tyi)e  current  transformers  per  circuit  breaker  involvecl 
and  one  set  of  three  main  relays,  together  with  the  neces- 
.sary  au.xiliary  relays.  ])er  hus.  While  this  cost  is  ]ios- 
sibly  .somewhat  more  than  that  of  a  fault  ground  hus 
installation,  it  is  felt  that  it  gives  greater  ])rotection. 
Fault  grouiifl  hus  protection,  as  shown  hy  the  accom¬ 
panying  sketch,  is  used  in  certain  of  the  department’s 


receiving  stations  in  addition  to  the  differential  i)r()tec- 
tion,  hut  its  aj)plication  covers  only  those  failures  through 
flashover  to  the  oil  circuit  breaker  framework.  F'ailure 
of  a  hus  insulator  is  to  the  building  steel  and  it  was  not 
considered  desirable  to  extend  the  fault  ground  hus  to 
cover  flashovers  of  this  character. 

From  experience  gained  with  the  many  forms  of  relay 
protection  on  the  municipal  system  engineers  of  the 
l)epartment  of  Water  and  Power  reached  the  conclusion 
that  every  unit  of  an  electrical  ])ower  system  should  he 
protected  by  some  form  of  relay  protecton  for  rapid 
clearing  of  the  unit  in  (luestion  for  the  limitation  of  dam¬ 
age  to  apparatus,  the  protection  of  human  life  and  the 
minimizing  of  interruptions  to  service,  and  that  some¬ 
where  in  the  system  there  should  he  a  second  line  of 
defense  which  will  clear  a  case  of  trouble  on  any  ])ar- 
ticular  apparatus  hy  clearing  a  larger  group  of  lines  and 
equii)ment  if  the  primary  relay  protection  should  fail. 
'File  Dej)artment  of  W  ater  and  Power  system  is  now 
generally  equipped  in  accordance  with  these  conclusions 
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225  Miles  of  132-Kv.  Line 
Erected  in  225  Days 

By  R.  H.  HALPENNY 

Electrical  Eiu/incer  Southern  Sierras  Fower  C(>)iil'(tny 

Across  225  miles  of  desert  and  mountains,  the 
132-kv.  transmission  line  to  serve  Hoover  Dam  con¬ 
struction  activities  was  built  in  225  days  by  the  Southern 
Sierras  Power  Com])any  and  was  ready  to  deliver  power 
on  June  13.  'I'be  15.0CX)-kva.  terminal  substation  was 
constructed  during  the  same  time  at  a  site  on  the  canyon 
rim  within  700  ft.  of  the  Nevada  abutment  of  the  dam. 
using  a  temporary  construction  road  with  17  per  cent 
grades.  The  line  was  designed  to  permit  its  use  for 
transmitting  jxjwer  back  into  the  comjjany’s  system  when 
the  plant  at  the  dam  is  jdaced  in  operation. 

Three  days  after  the  signing  of  the  contract  survey 
l)arties  were  in  the  field  for  final  location  of  the  line, 
which  had  already  been  established  as  to  general  route. 
Right-of-way  difficulties  were  not  serious,  much  of  the 
line  traversing  jiuhlicly  owned  desert  and  mountainous 
land.  Within  six  weeks  crews  had  begun  excavation  for 
bases  and  the  first  consignment  of  steel  had  been 
received. 


tribution  with  possibility  of  losing  essential  parts  was 
avoided. 

No  roads  existed  along  much  of  the  route.  Difficulties 
were  not  serious  in  breaking  new  roads  on  the  desert 
sections,  hut  across  the  mountains  the  transjxirtation 
of  construction  materials  taxed  the  skill  of  those  handling 
this  work.  In  one  section  it  was  necessary  to  use  a  truck 
equipped  with  winch  and  cable  to  negotiate  the  steep 
downgrades.  The  summit  could  he  reached  by  existing 
road,  and  here  the  end  of  the  half-mile  length  of  cable 
was  attached  to  a  tree  and  the  truck  let  down  the  moun¬ 
tainside.  Then  the  cable  was  reeled  in  and  the  process 
re])eated  until  the  grade  allowed  the  truck  to  continue 
under  its  regular  brakes. 

Field  cami)s  of  50-man  capacity  ( (Kcasionally  ex¬ 
panded  for  ik))  were  jjrovided  for  construction  crews. 
As  many  as  five  of  these  camps  were  in  operation  at  one 
time.  Every  effort  was  made  to  provide  comfortable 
accommodations  and  adequate  commissary.  Canvas 
floors  in  the  tents  were  an  aid  to  cleanliness  and  were  a 
protection  from  various  forms  of  desert  life.  Use  of  gas 
from  high-pressure  tanks  for  cooking  and  for  heating 
tents  solved  the  fuel  problem  and  (lecreased  the  fire 
hazard,  .\lthough  it  was  possible  in  most  instances  to 
locate  camps  where  water  was  available,  some  sites 
required  a  water  haul  of  20  miles. 

One  of  the  cami)s  was  used  as  a  field  headquarters  for 
the  direction  of  construction  operations,  which  at  times 
extended  for  125  miles  along  the  line.  Records  were 


Construction  programming  included  the  establishment 
of  eight  material  de])ots  with  temporary  warehouses  at 
points  on  the  railroad  along  the  route  of  the  transmission 
line.  Material  was  dispatched  from  these  warehouses 
to  the  field  by  trucks  in  scheduled  deliveries  timed  to 
maintain  a  ])roper  flow  of  sujqdies  and  ecjuipment  to 
erecting  crews. 

Because  the  material  for  the  towers  included  many 
small  pieces  that  were  essential  for  uninterrupted  erec¬ 
tion  procedure,  special  attention  was  given  to  the  i)rep- 
aration  of  the  steel  for  shipment.  The  shipper  was 
required  to  bundle  all  tower  members  in  such  a  way  that 
a  conqdete  structure  was  contained  in  a  certain  number 
of  bundles  so  that  breaking  of  bundles  during  field  dis¬ 


maintained  so  that  at  the  close  of  each  day  it  was  ]iossible 
to  tell  exactly  the  work  acconqdished  during  the  past  24 
hours.  These  results  were  transferred  to  graidiic  charts 
maintained  both  at  field  headcjuarters  and  in  the  office  of 
the  construction  engineer  at  the  coni])any  office. 

Field  organization  invedved  the  use  of  construction 
units  handling  sejjarate  divisions  of  the  work,  such  as 
hole  digging,  base  setting,  steel  erecting  and  conductor 
stringing.  Under  this  plan  two  or  more  units  worked 
out  of  a  camp  which  was  maintained  until  that  section  of 
the  line  had  been  com])leted. 

The  contract  for  furnishing  power  for  Hoover  Dam 
construction  activity  is  held  jointly  by  the  Southern 
Sierras  Power  Company  and  the  Xevada-California 
Power  Company.  Under  the  general  direction  of  F.  (  ). 


Dolson.  vice-president  and  general  manager  of  the 
Rugged  country  crossed  Southern  Sierras  Power  Company,  the  ])roject  was  han- 

by  Hoover  Dam  line  died  by  the  engineering  and  construction  de])artments 

of  this  company.  The  author  was  in  charge  of  design ; 
E.  J.  Waugh,  construction  engineer,  was  res^xmsible  for 
construction.  Field  operations  were  directed  by  C.  H. 
Rhudy.  engineer  in  charge  of  line  construction,  and  by 
H.  ().  Watts,  superintendent  for  substation  construction. 
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READERS'  FORUM 


Wants  Additional  Information 
on  Merchandisins  Practices 


To  the  Editor  of  flic  I'Ilixtrk'al  World: 


Your  May  30  issue,  coutainiii^  “Utility  Merchandisiniu 
Achievements  and  Policies — 1030,"  embodies  a  lot  of 
valuable  information.  Hut  a  casual  reading;  fails  to  reveal 
a  study  of  two  very  im])ortant  facts: 

Fir.st — How  many  of  these  comiJanies  use  jjeneral  sales 
organizations  and  bow  many  have  their  sales  organiza¬ 
tions  set  up  on  a  more  or  less  sj)ecialized  basis?  How 
many  of  them  have  si)ecial  range  salesmen?  How  many 
of  them  have  special  refrigerator  salesmen?  Of  course, 
the  use  of  a  si)ecial  sales  crew  on  any  one  ai^pliance 
might  he  uneconomical  in  territories  where  customers  are 
scattered,  such  as  in  the  Southeast  and  Northwest,  hut 
it  would  he  interesting  to  com])are  the  success  of  com¬ 
panies  having  specialized  sales  organizations  with  those 
having  general  sales  organizations,  esixxially  in  metro- 
politan  centers. 

Second — .\nother  basic  ([uestion.  and  to  my  mind  one 
of  the  most  important,  is  what  provisions  do  the  public 
utilities  make  for  the  training  of  their  salesmen?  Do 
they  leave  it  to  the  manufacturers  and,  if  .so.  how  much 
time  do  they  give  the  manufacturers  ])rior  to  a  special 
sales  effort  to  train  their  men?  W'hat  provisions  do 
they  make  for  the  training  of  their  men  between  special 
sales  jKM'iods.  in  order  to  take  care  of  the  turnover  which 
takes  place.  What  is  the  average  turnover  of  inihlic 
utility  salesmen  and  what  methods  and  suggestions  are 
there  for  reducing  this  turnover  and.  thus,  making  the 
average  efficiency  per  man  higher? 


MARSHALL  ADAMS, 

.Sales  I’niinotion  MaiiaK^r.  Alerehandisinp:  Departiiient. 
vVestiiinliouse  Hlectl'ic  iSi  .Maiiufactiiriiis:  Company, 

Munstield,  Ohio. 
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A  Visitor  from  Buenos  Ai  res 


Looks  at  Our  Research  Laboratories 


To  the  Eiditor  of  the  Iu,kctricai.  Woriai: 

1  have  ju.st  attended  the  X.lv.L.A.  convention  at 
.Atlantic  City  as  a  guest  of  a  leading  American  manu¬ 
facturing  organization,  and  as  a  result  of  what  I  saw 
and  heard  in  that  marvelous  convention  hall  I  have 
come  to  realize  how  little  the  .American  public — and  this 
is  even  more  true  of  foreign  countries— realizes  the  true 
significance  of  what  the  electrical  industry  has  done  for 
the  welfare  of  humanity  in  general. 

\\  hat  has  impressed  me  more  jirofoundly  than  anv- 
thing  el.se  is  the  remarkable  idealistic  siiirit  of  your  large 
industrial  corporations  devoted  to  the  electrical  industry 
in  this  so-called  materialistic  age.  The.se  great  corpora¬ 
tions.  regarded  by  the  average  individual  merely  as  soul¬ 
less  trusts  and  a  ])otential  menace  to  society,  have  never¬ 
theless.  by  rea.son  of  their  constant  growth  and  diversity 
of  activities,  been  able  to  su])port  wonderful  research 
laboratories  where  the  spirit  of  commercialism  is  singu¬ 
larly  ah.sent.  In  other  words,  these  great  enterprises  have 
succeeded  in  combining  the  two  diverse  factors,  mate¬ 
rialism  ami  idealism,  with  such  efficiency  that  they  tend 


to  create  ideal  conditions.  In  them  the  scientific  minds  of 
the  whole  world  are  invited  to  satisfy  their  innate  hunger 
for  pure  scientific  research  and  receive  undreamed-of 
facilities  and  financial  support  without  any  definite 
return,  in  time  or  results,  being  demanded  of  them. 

Wdiat  seems  most  extraordinary  is  the  fact  that  these 
remarkable  conditions  are  co-existent  in  an  environment 
where  materialism  is  most  highly  developed,  and  yet  the 
two  influences  are  so  well  combined  that  the  most  out¬ 
standing  scientific  and  electrical  developments  of  our  age 
have  been  the  product  of  these  American  laboratories. 

ERNESTO  LIX-KLETT, 

President  K.  Lix-Klett  &  Company,  Consulting  Engineers, 

Buenos  .Aires.  .Argentina. 

T 

Cautious  Use 

of  Special  Bus  Arransement 


To  the  Editor  of  the  Electrical  World: 

'I'he  article  by  John  .Auchincloss  in  the  Electrical 
WoRid)  of  A])ril  4  shows  a  somewhat  unusual  arrange¬ 
ment  of  a  transfer  bus.  d'he  writer  would  like  to  point 
out  one  caution  in  using  this  arrangement — that  is.  it  is 
not  possible  to  take  the  current  transformers  out  of  serv¬ 
ice  without  clearing  the  feeder  circuit. 

In  many  cases  we  have  found  that  the  current  trans¬ 
formers  and  associated  e{|uipment  give  more  trouble  than 
the  circuit  breaker,  and  for  this  rea.son  we  have  fre¬ 
quently  asked  that  the  metering  equipment  he  adjacent 
to  the  breaker  and  he  cajiahle  of  isolation  and  hy-passing. 
This  is  particularly  true  of  relay  trouble,  control  trouble, 
metering  difficulties,  etc. 

While  the  suggested  scheme  has  much  merit,  each  case 
should  he  considereil  individually  to  see  whether  or  not 
the  current  transformers  should  go  with  the  line  or  the 
breaker.  E.  E.  GEORGE, 

Tenne.s.set*  lOlectrio  Power  Company.  Electrical  Engineer. 

Cliattaiiooga,  T  enn. 


T 


That  Texas  Lightnins  Picture 

To  the  Editor  of  the  ha.ECTRicAL  World: 

I  have  just  been  reading  Chas.  Fortescue’s  comment 
on  ])age  334  of  the  Electricai.  W'orld.  February  14. 
1931.  in  regard  to  the  picture  “Does  Lightning  Look 
Like  This  from  .Above?”  published  in  Electric.\l 
World.  January  10.  1931.  jiage  84. 

1  disagree  with  Mr.  Fortescue’s  ({uestion  as  to  the 
validity  of  this  photograph  because  I  studied  the 
rotogravure  ])rint  of  the  original  photograph  last  sum¬ 
mer,  sent  to  me  from  one  of  the  Chicago  pa|)ers. 

The  view  is  rather  exceptional  as  it  was  taken  from 
a  high  elevation,  hut  I  have  .seen  this  phenomenon  several 
times  from  the  ground  from  the  side  and  it  appears  as  a 
witch’s  broom.  The  individual  streamers  progress  away 
from  the  main  lightning  discharge  at  a  speed  of  about 
30  miles  a  second  and  such  a  discharge  may  last  upward 
of  a  second.  The  aviator  was  undoubtedly  a  consider¬ 
able  distance  from  the  main  lightning  stroke,  which  is 
probably  concealed  by  the  body  of  the  cloud  in  the  rej^ro- 
duction  of  January  10.  and  was  within  what  might  be 
termed  the  funnel  of  the  feeding  discharges  forming  the 
rays  and  which  undoubtedly  were  following  over  the 
general  surface  of  a  cloud.  D.  D.  CLARKE, 

Consulting  Elei-trical  Engineer. 
Kansas  City  Power  &  Light  Cfnnpsiny, 

Kansas  City,  Mo. 
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BOOK  REVIEWS 


Policy  and  Ethics  in  Business 

By  C.  F.  Taeusch.  McGraw-Hill  Book  Company,  Inc.,  New 
York.  624  pages.  Price,  $5. 

After  developing  the  social  and  philosophical  back¬ 
grounds  for  business  conduct,  the  author  deals  with  spe¬ 
cific  aspects  of  business  activity  such  as  the  Sherman 
law,  legitimate  trade  channels,  prices,  competitive  bids 
and  trade  associations.  The  book  stands  out  for  its  depth 
of  treatment  from  the  philosophical  and  psychological 
point  of  view.  It  is  not  a  business  manual  written  in  the 
ordinary  jargon  of  business,  but  develops  the  policy  and 
ethics  of  business  conduct  in  terms  of  particular  applica¬ 
tions  and  their  social  and  legal  significance.  It  is  a 
splendid  book  for  every  business  man  to  read. 

The  Theory  and  Desisn  of 
llluminatins  En3ineerin3  Equipment 

By  L.  B.  \V.  Jolley,  J.  M.  Waldrain,  G.  H.  Wilson.  John 
Wiley  &  Sons,  New  York.  709  pages,  illustrated.  Price,  $12. 

This  book  treats  largely  of  the  design  of  lighting  equip¬ 
ment,  yet  adds  chapters  on  fundamentals  of  light  to 
make  a  very  complete  treatise  on  illumination  and  fix¬ 
tures.  It  ranges  through  all  types  of  interior  and  ex¬ 
terior  lighting  fixtures  and  projectors  and  gives  a  quanti¬ 
tative  discussion  of  fixture  design  and  performance. 

Physiological  principles  of  light,  methods  of  light  cal¬ 
culation,  the  physics  of  light  production,  lamps,  arc  lamps, 
gaseous  conduction  lamps,  interior  lighting  equipment, 
street  lighting,  floodlighting,  window  lighting,  design  of 
lighting  equipment,  reflecting  equipment,  diffusing  media, 
projection  systems,  color-diffusing  media,  signs  and 
other  topics  indicate  the  completeness  of  the  treatment. 
It  should  be  useful  to  illuminating  engineers  and  makers 
of  lighting  equipment. 

Electrical  Drafting  and  Desi3n 

By  C.  C.  Bishop.  McGraw-Hill  Book  Company,  New  York. 
190  pages,  illustrated.  Price,  $2. 

This  is  a  text  developed  for  technical  high  school 
students.  In  a  brief  but  complete  way  it  takes  up  the 
principles  of  electrical  drafting  and  applies  them  to 
wiring  and  illumination.  It  would  be  improved  if  it  had 
taken  up  the  more  complicated  elements  of  drafting  for 
electrical  machines  a.i  well  as  for  electrical  circuits. 


Der  Nutz3limmer 

By  H.  Molir.  Published  by  Gebriider  Borntraeger,  Berlin  W 
35.  Schdneberger  Ufer  12a.  275  pages,  three  inserts,  63  illus¬ 
trations,  numerous  tables. 

The  title  may  be  interpreted  “Industrial  Mica”  as  dis¬ 
tinguished  from  mica  considered  primarily  as  a  chemical 
or  crystalline  substance.  The  explanatory  terms,  “na¬ 
ture,  occurrence,  exploitation,  uses,”  indicate  more  spe¬ 
cifically  the  field  here  covered  by  a  specialist  who  has 
devoted  much  attention  to  the  mica  problem  as  it  affects 


mid-European  industry,  and  who  has  consequently  been 
led  into  a  world-wide  survey. 

In  the  preface  he  writes:  “Despite  all  this  [importance 
in  the  electrical  industry]  there  has  been  lacking  a  book, 
monographic  in  form,  dealing  with  the  scientifically  and 
technologically  important  aspects  in  a  balanced  treatment, 
so  far  as  that  is  possible.  The  purpose  of  the  present 
monograph  is  to  fill  that  gap.” 

A  twelve-page  bibliography  and  a  particularly  copious 
index — some  otherwise  excellent  German  books  are  woe¬ 
fully  deficient  in  this  respect — make  this  a  useful  work 
of  reference,  not  merely  an  interesting  book. 


The  Modern  Steam  Turbine 

By  E.  Kraft.  V'^DI-Verlag,  Berlin  N.  W.  7,  Germany. 
201  pages,  250  illustrations.  Price,  20  reichsmarks. 

A  summary  of  the  latest  tendencies  in  steam  turbine 
construction  is  given,  with  numerous  examples  of  modern 
practice  illustrated  by  drawings,  curves  and  diagrams. 
The  adoption  of  higher  pressures  and  temperatures,  the 
increasing  output  and  speed,  the  resulting  problems  of 
appropriate  materials  and  safe  stresses,  the  many  com¬ 
plicated  methods  of  governing  mixed  pressure  and 
extraction  turbines  and,  lastly,  the  endeavor  to  attain 
the  highest  efficiency  with  the  minimum  of  material,  are 
all  questions  involving  many  problems  which  call  for  pro¬ 
found  study.  The  book  aims  to  present  a  critical  survey 
in  the  light  of  these  considerations.  It  is  a  translation 
of  the  recent  German  edition.  The  author’s  position  as 
director  of  the  Allgemeine  Elektricitats-Gesellschaft  tur¬ 
bine  works  and  honorary  professor  at  a  leading  technical 
university  is  sufficient  guarantee  that  the  treatment  is 
authoritative. 

• 

Die  Elel<trizitats3esetz3ebun3  der 
Kulturlander  der  Erde 

By  Dr.  Ing.  G.  Siegel.  VDI  Verlag,  Berlin  NW  7,  Germany. 
Three  volumes. 

.An  exhaustive  treatise  on  the  legislation  on  electricity 
in  the  civilized  countries  of  the  world,  prompted  by 
the  diversified  treatment  attending  the  growth  of  the  elec¬ 
trical  industry  under  the  varying  local  conditions  and 
governmental  philosophies  existing.  Dr.  Siegel,  manager 
of  the  Electrical  Sui^ply  Com])any  of  Berlin,  has  com¬ 
piled,  sifted,  explained  and  commented  upon  the  whole 
gamut  of  legal  regulations  on  electrical  matters.  The 
work  may  well  l)e  called  the  “W'^eb.ster  of  International 
Legislation  on  Electricity”;  it  is  a  handlx)ok  or  manual 
in  its  broadest  sense. 

The  first  volume  takes  up  the  laws  and  ordinances, 
government  decrees  and  legislative  reports  and  also  im¬ 
portant  i)apers  published  by  the  trade  asscKiations  in  the 
German  Republic,  the  different  German  States  and  the 
Free  City  of  Danzig,  The  second  volume  deals  with 
western  European  countries  and  the  third  with  northern 
and  eastern  Europe.  The  pertinent  laws  for  the  exploita¬ 
tion  of  water  power,  transcripts  from  laws  and  state 
constitutions,  expropriations,  etc.,  will  be  taken  up,  along 
with  those  pertaining  to  generation  and  distribution  in 
overseas  countries,  including  the  United  States  of  .Amer¬ 
ica,  in  a  forthcoming  fourth  volume. 
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transmission  of  power  Dr.  Ryan  was  J.  R,  Cooke  New  Chairman  of 
essor  Ontario  Commission 

lo  relinquished  After  a  year’s  connection  with  the  Announcement  has  just  been  made  of 
ecutive  head  of  Western  Kngineering  Company  in  Lin-  the  appointment  of  J,  R.  Cooke,  member 
ig  department  coin,  Neh..  lie  returned  to  Cornell,  his  of  the  Ontario  Legislature,  as  permanent 
California,  as  alma  mater.  From  1890  to  1895  he  chairman  of  the  Hydro-Electric  Power 
\7  issue  of  the  served  as  assistant  professor  of  electri-  Commission  of  Ontario  and  of  Arthur 
tionally  known  cal  engineering  in  jirovisional  charge  of  Meighen  of  Toronto,  former  Conserva- 
ements  in  the  the  department  and  then  he  received  a  tive  Prime  Minister  of  Canada,  to  fill 
research  work  full  professorship  and  was  made  head  of  the  vacancy  on  the  hoard  caused  by  Mr. 
:he  entire  field  the  department.  He  held  that  position  Cooke’s  elevation, 
from  the  devel-  until  1905,  when  he  left  Cornell  to  accept  Mr.  Cooke,  who  is  at  present  minister 
machinery  to  the  position  from  which  he  is  now  re-  without  portfolio  in  the  Ontario  govern- 
tiring.  He  was  horn  near  Harrisburg, 

Pa.,  January  8,  1866.  Dr.  Ryan  is  a 
past-president  of  the  American  Institute  ^ 

of  Electrical  Engineers  and  holds  mem- 
bership  in  many  other  scientific  societies. 


L.  G.  Ireland  Elected  to 

I  Vice-Presidency  in  New  Orleans 

;  Lyall  G.  Ireland,  for  the  past  five 

years  assistant  to  the  vice-president  of 
the  New  Orleans  Public  Service.  Inc., 
'■mlHPr  has  been  elected  to  the  vice-presidency 

of  that  Southern  company.  For  many 
years  Mr.  Ireland  has  been  identified 
companies  the  United 
.  States  Canada.  A 

Canada,  Mr.  Ireland  is  a  graduate 
University  of  Toronto,  of  1908. 

He  first  the  employ  of  the 

Midland  Construction  Company,  the 
construction  organization  of  the  Electric 
Power  Company,  Ltd.,  of  Toronto.  In 
1912  he  became  manager  of  the  Brant- 
age  long-distance  transmission,  ford  Hydro-Electric  System.  Brantford, 
descriptions  of  these  studies  years  later  he  associated  him- 

eared  in  various  technical  pub-  Hydro  Power  Commission 

and  in  particular  in  the  Pro-  of  the  Province  of  Ontario  as  manager 
of  the  American  Institute  of  of  its  Central  Ontario  System.  He  re- 
1  Engineers.  The  response  mained  in  this  position  until  he  came  to 
)y  the  publication  of  a  paper  on  New  Orleans  in  1924  as  the  manager 
iiers  in  1890  led  to  the  adop-  of  the  Citizens’  Light  &  Power  Com¬ 
be  life  principle  by  the  author  pany.  This  company  was  later  pur- 
le  training  the  student,  his  re-  chased  by  the  Consumers  Electric  Light 
should  be  of  maximum  value  to  &  Power  Company  and  Mr.  Ireland  be- 
leer  in  the  field.  The  consistent  came  the  vice-president  of  the  latter 
m  of  this  principle  has  had  as  company.  In  1926  the  New  Orleans 
its  most  practical  results  the  Public  Service  purchased  both  of  these 
of  the  Harris  J.  Rvan  high-  companies  and  Mr.  Ireland  became 
aboratory,  which  Dr.  Ryan  con-  assistant  to  the  vice-president  of  the  new 
le  greatest  satisfaction  of  his  company. 

Not  the  least  of  Dr.  Ryan’s  ▼ 

ions  to  the  development  of 

science  has  been  the  work  Walter  F.  Allen,  who  has  been  as- 
issociates  and  graduate  students  sistant  director  of  publicity  of  the  Public 
e  been  inspired  by  his  genius  Service  Corporation  of  New  Jersey  and 
the  inestimable  advantage  of  subsidiary  operating  companies  since 
under  his  sympathetic  direc-  1926,  was  made  director  of  publicity  at  a 
'or  his  contributions  to  the  meeting  of  the  board  of  directors  to  suc- 
and  the  art  of  high-tension  ceed  the  late  Harlow  C.  Clark, 


ment,  will  not  resign  his  seat  in  tin* 
Legislature,  but  will  continue  as  govern¬ 
ment  member  of  the  commission  in  the 
provincial  House.  C.  Alfred  Maguire 
of  Toronto  will,  it  is  understood,  be 
promoted  to  the  vice-chairmanship  of 
the  commission. 

Mr.  Cooke’s  long  experience  with  the 
commission,  which  began  some  eleven 
years  ago  when  he  was  appointed  by  the 
Legislature  on  the  committee  that 
studied  the  distribution  of  current  to  the 
rural  parts  of  the  province,  and  his 
eight  years’  service  as  a  member  of  the 
commission  under  the  late  Sir  Adam 
Beck  and,  latterly,  C.  A.  Magrath, 
peculiarly  fits  him  for  this  important 
position. 

In  connection  with  Mr.  Meighen’s 
appointment  Premier  George  S.  Henry, 
in  making  the  announcement,  said:  “To 
fill  the  vacancy  caused  by  the  promotion 
of  Mr.  Cooke,  the  government  has  been 
able  to  persuade  Mr.  Meighen  to  join 
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tht  board  as  commissioner.  We  feel 
confident  that  this  appointment  will  meet 
with  public  favor,  as  a  man  of  Mr. 
Meighen’s  outstanding  ability  should  as¬ 
sure  the  people  of  this  province  that  the 
affairs  of  the  Hydro-Electric  Power 
Commission,  which  grows  in  importance 
year  by  year,  are  being  placed  in  safe 
and  sane  hands.” 

T 

George  H.  English,  of  Kansas  City. 
Mo.,  has  been  appointed  by  Governor 
Henry  S.  Caulfield  a  member  of  the 
Public  Service  Commission  to  succeed 
S.  M.  Hutchison.  Mr.  English  formerly 
was  assistant  United  States  District 
Attorney  at  Kansas  City. 

J.  W.  Jantzen,  since  December  1, 
1925,  a  member  of  the  engineering  staff 
of  the  Central  Arizona  Light  &  Power 
Company,  Phoenix,  has  been  appointed 
district  manager  of  that  company’s 
Glendale  office.  He  has  been  placed  in 
charge  of  the  company’s  operations  in 
the  Glendale-Peoria  district,  for  which 
the  Glendale  office  is  the  northern  head¬ 
quarters. 

• 

Earle  H.  Morris,  for  the  past  eleven 
years  chief  engineer  of  the  Board  of 
Railroad  Commissioners  of  the  State  of 
Xorth  Dakota,  has  been  appointed  chief 
engineer  of  the  Public  Service  Commis¬ 
sion  of  West  Virginia.  Mr.  Morris  is 
a  member  of  the  American  Institute  of 
Electrical  Engineers  and  of  the  Amer¬ 
ican  Society  of  Civil  Engineers. 

• 

Horace  H.  Dodd,  Dubuque,  Iowa, 
has  resigned  as  vice-president  and  gen¬ 
eral  manager  of  the  Central  States 
Power  &  Light  Corporation.  Mr.  Dodd 
has  been  a  resident  of  Dubuque  for 
about  six  years.  He  was  for  four  years 
commercial  manager  of  the  Interstate 
Power  Company  and  for  two  years  gen¬ 
eral  manager  of  the  Central  States 
Power  &  Light  Corporation,  both  com¬ 
panies  being  subsidiaries  of  the  Lhilities 
Power  &  Light  Corporation  of  Chicago, 
Ill. 

• 

Joseph  T.  Sullivan,  for  nearly  two 
years  manager  of  the  gas  department 
of  the  Virginia  Electric  «&  Power  Com¬ 
pany  at  Norfolk,  has  been  transferred 
to  Richmond  as  general  manager  of  the 
electrfcal  department.  Mr.  Sullivan 
joined  the  Norfolk  division  of  the 
Virginia  Electric  &  Power  Company  in 
September,  1929.  Prior  to  that  he  was 
manager  of  the  Stone  &  Webster  prop¬ 
erty  operating  in  Reno,  Nev.  He  has 
had  wide  experience  in  public  utility 
operations  and  has  been  connected  with 
the  Stone  &  Webster  organization  for 
more  than  fifteen  years,  starting  with  it 
at  Fall  River,  Mass. 


L.  B.  Andrus  Named  President 
of  Great  Lakes  Division 

The  election  of  Lucius  B.  Andrus  of 
Indianapolis  as  president  of  the  Great 
Lakes  Division  of  the  National  Elec¬ 
tric  Light  Association  for  the  1931-32 
term  has  just  been  announced.  A 
graduate  of  Ohio  State  University,  Mr. 
Andrus  has  been  identified  with  the 
public  utility  and  electric  manufacturing 
industries  for  upward  of  30  years.  His 
early  experience  was  obtained  with  the 
Columbus  (Ohio)  Central  Railway  and 
with  the  Westinghouse  Electric  & 
Manufacturing  Company.  From  1904 
through  1916  Mr.  Andrus  was  connected 
with  the  Indiana  &  Michigan  Electric 
Company  at  South  Bend,  Ind.,  as  chief 
engineer  and  general  superintendent  in 


charge  of  operations.  For  a  course  of 
lectures  he  gave,  the  University  of 
Notre  Dame  awarded  him  the  degrees  of 
E.E.  and  E.E.M.S.  In  1917  Mr.  Andrus 
became  a  vice-president  and  director  of 
the  American  Public  Utilities  Company. 
He  exercised  general  supervision  of 
operations  during  the  time  the  Central 
Indiana  Power  Company  was  organized 
as  a  subsidiary  to  facilitate  co-ordination 
of  service  among  a  number  of  small 
isolated  utility  companies  in  central 
Indiana. 

Subsequent  to  this  organization  Mr. 
Andrus  was  active  in  the  conception 
and  construction  of  a  system  of  electric 
transmission  lines  interconnecting  the 
various  communities  served  by  the 
Dresser  electric  generating  station  of 
the  Indiana  Electric  Corporation,  a 
Central  Indiana  Power  Company  sub¬ 
sidiary,  on  the  Wabash  River  near 
Terre  Haute.  He  today  is  vice-pre.si- 
dent  of  the  Central  Indiana  Power 
Company  and  its  subsidiary,  Indiana 
Electric  Corporation,  as  well  as  presi¬ 
dent  of  Northern  Indiana  Power  Com¬ 
pany,  another  subsidiary,  and  vice-presi¬ 


dent  of  Public  Service  Company  of 
Indiana,  formerly  Interstate  Public 
Service  Company.  All  these  companies 
are  in  the  Midland  United  Company 
group. 

T 

OBITUARY 

C.  S.  Thompson,  35  years  old.  dis¬ 
tributing  engineer  for  the  Central 
Illinois  Public  Service  Company,  died 
suddenly  at  his  home  in  Herrin,  Ill., 
June  9. 


James  H.  Devereux,  a  mining  engi¬ 
neer,  died  June  13  in  Northampton, 
Mass.,  following  a  short  illness.  Mr. 
Devereux.  who  was  74  years  of  age, 
was  a  pioneer  in  hydro-electric  develop¬ 
ment  work  in  the  West.  He  maintained 
offices  in  New  York,  but  resided  in 
Northampton. 


Charles  Herman  Dickey,  a  direc¬ 
tor  of  the  Pacific  Gas  &  Electric  Com¬ 
pany,  the  Pacific  Lighting  Corporation, 
and  the  Southern  Counties  Gas  Com¬ 
pany  and  second  vice-president  of  the 
last-named  company,  died  in  Del  Monte, 
Calif,,  June  17,  following  a  heart  attack. 
He  was  an  authority  on  public  utility 
franchises  and  was  the  author  of  the 
book  “Obligations  Imposed  by  the  Pos¬ 
session  of  a  Franchise.” 


Frank  Bailey.  M.I.C.E.,  one  of  the 
pioneers  of  electrical  supply  to  London, 
has  passed  away  at  his  home  at  Wold- 
ingham.  Mr.  Bailey  worked  with  the 
late  J.  E.  H.  Gordon  for  the  lighting 
of  Paddington  railway  station  in  1880. 
Later  he  was  engineer  to  the  Wdiitehall 
Electric  Supply  Company  and  was 
responsible  for  the  building  of  the 
Sardinia  Street  station  and  the  Man¬ 
chester  Square  station,  which  supplied 
a  large  area  of  the  northwest  of  the 
metropolis  with  current.  In  1895  he 
was  appointed  engineer  of  the  newly 
formed  City  of  London  Electric  Light¬ 
ing  Company,  and  was  then  able  to 
exercise  his  great  powers  of  organiza¬ 
tion  and  control,  so  that  in  the  early 
years  he  developed  the  electrical  supply 
to  the  city  of  London  which  resulted  in 
the  electrification  of  the  great  news¬ 
paper  printing  works  and  cold  storage 
warehouses.  The  generating  station 
designed  and  established  by  him  at 
Bankside,  Southwark,  throughout  Mr. 
Bailey’s  administration  maintained  a 
high  reputation  for  efficiency.  After  the 
war  he  took  a  leading  part  in  the  nego¬ 
tiations  which  resulted  in  the  passing  of 
the  two  acts  of  1925  under  which  all 
the  London  supply  companies  are  now 
operating. 
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Financial  and  Statistical  News 


ALTHOUGH  dividend  payments  by  all  corporations  were  down 
3  per  cent  during  the  first  half  year,  as  compared  with  the 
X  jL  first  half  of  1930,  public  utilities  showed  an  increase  in 
dividends  paid  of  more  than  26  per  cent.  This  was  the  largest  gain 
made  by  any  group  with  one  exception. 

- June  closed  with  power  and  light  stocks  showing  a  net 

loss  of  several  points  for  the  half  year.  The  average  of  37  repre¬ 
sentative  common  stocks  is  now  61.1,  against  65.7  at  the  beginning 
of  the  year  and  a  high  of  74  in  February.  Averages  are  up  only 
slightly  over  a  week  ago. 

T  T  T 


May  Revenues 
Decline  Normally 

Electric  light  and  power  operations 
in  May  brought  slightly  less  revenue 
this  year  than  last,  according  to  re¬ 
turns  thus  far  received  by  the  Elec¬ 
trical  World.  On  the  basis  of  these 
returns  it  is  estimated  that  the  total  for 
the  entire  industry  in  the  United  States 
was  $170,600,000,  against  $172,900,000 
a  year  ago,  a  decrease  of  1.3  per  cent. 
The  seasonal  decrease  from  the  $176,- 
370,000  for  April,  as  published  in  the 
issue  of  June  27,  is  larger  than  in  1929 
or  1930,  but  does  not  exceed  the  normal 


Utility  Bonds 
Called  for  Payment 

All  of  the  outstanding  first  and  gen¬ 
eral  mortgage  5^  per  cent  gold  bonds, 
series  C,  due  1949,  of  the  Central  Maine 
Power  Company,  amounting  to  $1,550,- 
000,  have  been  called  for  payment 
August  1  at  104^  and  interest. 

Seven  per  cent  sinking  fund  twenty- 
year  gold  debenture  bonds  of  the  Cleve¬ 
land  Electric  Illuminating  Company 
have  l>een  called  for  payment  August  1 
at  105  and  interest. 

All  of  the  outstanding  first  mortgage 
5  per  cent  30-year  gold  bonds,  series  A, 
of  the  Nebraska  Power  Company  and 
first  mortgage  6  per  cent  30-year  gold 
l)onds,  series  B,  both  due  June  1,  1949, 
have  been  called  for  payment  July  24 
ne.xt  at  105  and  interest. 

Certain  first  and  refunding  mortgage 
51  per  cent  gold  bonds,  due  1954,  of  the 
.Syracuse  (N.  V.)  Lighting  Company, 
amounting  to  $30,000.  have  been  drawn 
by  lot  for  redemption  at  106  and  interest 
on  August  1. 

V 

New  Capital  Issues 

DuRiN(i  the  first  week  of  July  the 
Midland  United  Company  issued  serial 
gold  notes  to  the  amount  of  $11,000,000. 
at  prices  to  yield  from  2i  per  cent  to 


drop  at  this  time  as  established  by  the 
44  per  cent.  These  notes  will  be  a  records  of  former  years, 
direct  obligation  of  the  company,  which  Distinct  gains  over  last  year’s  earn- 
owns  and  controls  public  utility  com-  ings  arc  evident  in  only  two  geograph- 
panies  serving  872  communities  in  ical  regions,  the  Middle  Atlantic  and 
Indiana,  Ohio,  Illinois  and  Michigan.  the  Pacific.  Reports  from  the  central 
Rochester  Gas  &  Electric  Corpora-  industrial  area  show  about  the  same 
tion  made  an  offering  of  3  per  cent  situation  as  in  other  recent  months,  the 
gold  notes,  totaling  $10,000,000,  the  average  being  down  4  per  cent, 
price  being  100  and  accrued  interest.  This  preliminary  estimate  is  subject 
These  notes,  dated  July  16,  1931,  ma-  to  modification,  probably  slight,  when 
ture  July  15,  1932.  addtional  returns  are  received. 

T  T  T 

Government  Gets  Huge  Share 
of  Utility  R  evenue 

That  the  utilities  pay  more  than  more  than  33  per  cent.  The  lowest  in 
$200,000,000  in  taxes  yearly  is  a  the  group  studied  was  18  per  cent, 
matter  of  public  record.  That  this  is  This  group  of  twelve  companies,  five 
equivalent  to  about  one-third  of  the  net  holding  and  seven  operating,  paid  a 
revenue  of  many  utilities  is  not  so  gen-  total  of  $73,000,000  in  taxes,  while  they 
erally  known.  netted  to  their  owners,  the  common- 

The  huge  proportion  of  utility  reve-  .stock  holders,  only  $108,000,000.  In 
nue  that  finds  its  way  into  government  other  words,  the  government  received 
coffers  would  undoubtedly  amaze  many  an  amount  equivalent  to  two-thirds  of 
advocates  of  government  ownership,  the  return  to  common-stock  holders, 
among  others.  Last  year  a  representa-  For  the  .same  period  $56,000,000  was 
live  group  of  twelve  companies  paid  an  paid  to  preferred-stock  holders.  This, 
amount  equivalent  to  26  per  cent  of  net  it  may  be  assumed,  is  part  of  the  cost 
revenue,  after  depreciation,  in  the  form  of  capital.  Even  if  it  be  construed 
of  taxes  to  federal,  state  and  local  gov-  wholly  as  return  to  ownership,  the  tax 
ernments.  In  one  case  the  tax  toll  was  total  is  45  per  cent  of  all  dividends. 


Quarter  to  One-third  Net  Revenue  Paid  in  Taxes 


Company 

Preferred 

Dividends 

Common 

Dividends 

Taxes 

Relation 
of  Taxes 
to  Net 
Revenue, 
Per  Cent 

Company 

Preferred 

Dividends 

Common 

Dividends 

Taxes 

Relation 
of  Taxes 
to  Net 
Revenue, 
Per  Cent 

A 

$21,327,515 

$20,400,000 

$14,002,056 

22 

H 

7,274,300 

4,314,082 

32 

B 

12.023,101 

10,318,952 

10,070,064 

27 

I 

11,064,270 

6,600,000 

28 

C 

5.437,796 

1,864,562 

3,732,224 

22 

.1 

6,940,529 

5,749,835 

4,153,397 

18 

D 

5,879,991 

21,744,253 

7,607,419 

23 

K 

7.200.000 

5,222,870 

30 

E 

3,566,613 

5,558,241 

8,178,270 

25 

L 

240,000 

3,138.000 

1,306,022 

24 

F 

ai 

1,110,260 

9,896,922 

4,082,973 

5,750,000 

2,922,052 

33 

31 

$56,527,805 

$108,292,308 

$73,858,456 
.Average. . . 

...  26 

3n 
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Utilities  Are  Impregnable, 
Survey  Shows 


THKRE  is  no  ground  for  pessimism 
in  the  utility  industry.  Rigid 
analysis  of  the  various  indexes  and 
trends  in  the  central-station  field  fails 
to  uncover  any  justification  for  fear  in 
regard  to  the  future.  The  position  dis¬ 
closed  is  more  nearly  impregnable  than 
that  of  any  other  major  industry. 

These  statements  are  based  primarily 
on  a  study  of  revenue  figures.  A  rep- 


1921  1922  1924  1926  1928  1930 

resentative  group  of  more  than  50 
operating  companies  declined  but  1.2 
per  cent  in  gross  revenue  for  the 
twelvemonth  period  ended  May  31  and 
a  group  of  holding  companies  shows  a 
1.4  per  cent  decline  for  operating  and 
1.6  per  cent  for  holding  companies.  A 
detailed  study  of  operating  figures 
shows  this  negligible  decline  was  in  the 
face  of  numerous  rate  reductions,  but 
was  accomplished  by  the  adoption  of 
rigid  economies  in  many  directions. 
Otherwise  the  earnings  figures  would 
have  tended  to  follow  the  general  course 
of  industry,  industrial  power  use  play¬ 
ing  the  dominant  part. 

A  study  of  the  ratio  between  net 
revenue  and  capital  invested  in  the  in¬ 
dustry  gives  the  same  results.  This 
ratio,  which  means,  virtually,  return  on 
capital,  shows  an  almost  uninterrupted 
tipward  trend  since  1927,  disturbed  to 
only  a  minor  degree  last  year. 

How  the  position  of  the  utilities  com¬ 
pares  with  that  of  other  industries  was 
discussed  by  W.  A.  Jones  in  his  presi¬ 
dential  address  at  the  N.E.L.A.  conven¬ 
tion.  Mr.  Jones  said : 

“Comparisons  are  often  misleading, 
hut  it  is  of  more  than  passing  interest 
to  consider  an  analysis  made  by  one 


of  the  largest  statistical  organizations 
of  the  country  of  the  reports  of  more 
than  600  corporations  for  the  first  three 
months  of  the  years  1930  and  1931.  This 
analysis  shows  that  the  first  quarter’s 
earnings  of  these  600  corporations  this 
year  are  38.4  per  cent  below  the  cor¬ 
responding  period  of  1930.  Of  the 
companies  included  in  this  analysis.  259 
were  industrial  corporations,  the  earn¬ 
ings  of  which,  taken  as  a  whole,  were 
54.8  per  cent  under  those  of  the  pre¬ 
vious  year;  171  were  railways,  which 
show  a  decrease  of  39.3  per  cent,  and 
76  were  light,  power  and  gas  com¬ 
panies.  with  a  decrease  of  only  1.6  per 
cent.” 

The  credit  position  of  the  industry 
also  is  in  an  unprecedented  position. 
New  financing  is  being  currently  carried 
out  at  the  lowest  interest  rates  in  the 
industry’s  history.  While  most  high- 
grade  issues  bear  coupon  rates  between 
44  and  5  per  cent,  a  few  4  per  cent 
issues  have  already  been  placed  and 
more  are  anticipated.  Several  substan¬ 
tial  issues  with  4  per  cent  coupons  have 
been  floated  within  the  past  two  months. 

Why.  then,  are  the  utilities  cutting 
their  1931  budget  from  $919,418,000 
spent  in  1930  to  $702,000,000,  as  an¬ 
nounced  by  the  National  Electric  Light 
.\ssociation  ?  One  important  factor  in 
the  23  per  cent  difference  is  the  steady 
decline  in  material  and  construction 
costs.  Another  consideration  is  that  the 
1930  figure  was  well  above  the  aver¬ 
age  and  the  largest  figure  on  record. 
“The  actual  physical  volume  of  new 
work  more  nearly  approximates  the 
general  average  of  previous  years  than 
the  figures  would  seem  to  indicate,” 
N.E.L.A.  says. 


T 


NEWS  BRIEFS 

Announcement  has  been  made  that 
the  Lynn  (Mass.)  Gas  &  Electric  Com¬ 
pany  has  paid  a  quarterly  dividend  of 
$1.50  per  share  on  its  captial  stock. 
Previously  the  company  paid  quarterly 
dividends  of  $1.25  per  share. 


General  Gas  &  Electric  Corporation 
has  called  for  redemption  as  of  July  15 
certain  serial  gold  notes,  amounting  to 
$7,500,000,  due  August  15,  1931. 

• 

Group  insurance  covering  its  4,100 
employees  has  been  contracted  for  by 
the  Southern  California  Edison  Com¬ 


pany,  Ltd.,  with  the  Aetna  Life  Insur¬ 
ance  Company  of  Hartford,  Conn.  The 
total  involves  $12,000,000. 

• 

Directors  of  the  Texas-Louisiana 
Power  Company  have  voted  to  defer 
the  quarterly  dividend  of  I4  per  cent 
due  July  1  on  the  7  per  cent  cumulative 
preferred  stock,  par  $100.  The  last 
quarterly  distribution  on  this  issue  was 
made  April  1.  1931. 

T 

Weekly  Enersy  Output 

Output  of  electric  light  and  power 
companies  in  the  United  States,  as  esti¬ 
mated  by  the  statistical  research  depart¬ 
ment  of  the  National  Electric  Light 
.Association,  is  shown  in  the  accom¬ 


panying  chart.  For  recent  weeks  and 
correspondingly  in  preceding  years  the 
energy  generated  was: 


-Millions  of  Kw.-Hr. 


Week  Ended  1931  1930  1929  1928 

May  30 .  1,565  1,627  1,606  1,370 

June  6 .  1,562  1,608  1,653  1,480 

June  13 .  1,581  1,663  1,675  1,480 

June  20 .  1,579  1,656  1,678  1,480 

June  27 . 


The  output  continues  smaller  than  in 
1929  and  1930,  The  chief  decrease, 
compared  with  last  year,  is  still  in  the 
central  industrial  region,  although  the 
Chicago  district  has  lately  come  within 
2  or  3  per  cent  of  last  year’s  figure. 
The  Pacific  Coast  has  for  several  weeks 
reported  losses  as  high  as  6  per  cent, 
while  the  Atlantic  seaboard  has  been 
close  to  last  year’s  level. 

T 

Recent  Listinss 

New  York  Stock  Exchange  has 
authorized  the  listing  of  twenty-year  44 
per  cent  gold  debenture  bonds,  due  June 
1,  1951,  amounting  to  $60,000,000  of 
the  Consolidated  Gas  Company  of  New 
York  and  of  4,892  additional  shares  of 
common  stock  of  the  Federal  Light  & 
Traction  Company  on  official  notice  of 
issuance  as  a  stock  dividend.  There 
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have  also  been  authorized  for  listing 
first  mortgage  gold  bonds.  4^  per  cent 
series,  due  1981.  of  the  Pennsylvania 
Power  &  Light  Companv,  totaling  $121,- 
000,000. 

Recently  the  New  York  Stock  Ex¬ 
change  authorized  the  listing  of  first 
and  refunding  mortgage  gold  bonds,  4 
per  cent  series,  of  the  Public  Service 
Electric  &  Gas  Company  to  the  amount 
of  $26,000,000.  There  have  also  been 
authorized  for  listing  on  the  big  board 
38,000  additional  shares  of  class  A  stock 
of  the  Utilities  Power  &  Light  Corpora¬ 
tion  on  official  notice  of  issuance  and 
payment  in  full  by  sale  to  stockholders 
in  lieu  of  cash  dividend,  making  the 
total  amount  applied  for  1,867,000  shares 
f\i  class  A  stock. 


Larse  Foreisn  Loan  Floated 

For  the  first  time  in  many  month> 
a  foreign  utility  company  has  entered 
the  American  market  with  a  substantial 
offering  of  bonds.  The  Taiwan  Electric 
Power  Company,  Ltd.,  issued  40-year 
sinking  fund  5^  per  cent  gold  bonds  to 
the  amount  of  $22,800,000  at  93^  and 
accrued  interest,  to  yield  more  than 
5.90  per  cent  to  maturity. 

The  Island  of  Taiwan  (Formosa)  is  a 
part  of  the  Japanese  Empire  and  the 
lionds  are  unconditionally  guaranteed  by 
the  government  of  Japan  as  to  principal, 
interest  and  sinking  fund.  The  Taiwan 
Electric  Power  Company,  which  was 
formed  in  1919  to  consolidate  electric 
plants  previously  operated  by  the  gov¬ 
ernment  and  by  private  capital,  does 
approximately  95  per  cent  of  the  power 
and  light  business  of  the  island. 

Proceeds  are  to  be  used  to  provide 
funds  for  the  expansion  of  the  com¬ 
pany’s  facilities  by  the  completion  of  a 
1 00,000^ w.  hydro-electric  development 
at  Lake  Jitsu-Getsu-Tan.  * 


Canadian  Output  Grows 

The  daily  average  production  of  elec¬ 
trical  energy  from  central  stations  in 
Canada  during  April  improved  to 
46,268,000  kw.-hr.,  as  contrasted  with 
44,903,000  kw.-hr.  in  March.  Notable 
among  the  territorial  divisions  is  the 
province  of  Quebec,  which  jumped  its 
daily  average  of  water  power  produced 
to  23,930.000  kw.-hr.,  a  gain  of  1,230,000 
over  March.  This  means  that  the 
province  contributed  about  90  per  cent 
of  the  entire  country-wide  increase  in 
April  over  March.  With  new  power 
contracts  coming  in  from  time  to  time 


the  immediate  outlook  is  that  over  the 
next  few  years  Quebec’s  power  produc¬ 
tion  will  gain  at  a  brisk  rate,  this 
naturally  being  helped  along  by  the 
increasing  absorption  of  Quebec  energy 
by  the  Ontario  Hydro  system. 

Ontario  showed  a  decrease  in  daily 
average  output  during  April  at  13,849,- 
000  kw.-hr.,  a  contraction  from  the 
preceding  month  of  729,000  kw.-hr.  The 
Maritime  Provinces  gained  530,000 
kw.-hr.,  at  1,738,000;  the  Prairie  Prov¬ 
inces  gained  288,000,  at  3,384,000,  while 
British  Columbia  decreased  56,(XX),  at 
3,365,000  kw.-hr.,  as  compared  with  the 
previous  month. 


T  T  ▼ 


Utilities  Do  Extensive  Financins 
at  Lower  Rates 


AS  A  result  of  the  upward  swing  in 
./xthe  bond  market  which  develop^  at 
the  end  of  June  a  group  of  substantial 
utility  issues  were  offered  and  absorbed 
by  the  investing  public,  bringing  the 
total  for  the  month  up  to  $195,216,000,* 
as  compared  with  $189,415,000  in  May 
and  $187,344,600  in  June,  1930.  Only 
eleven  individual  companies  participated 
in  the  month’s  activities  so  that  the  total 
was  the  result  of  the  size  of  the  offerings 
rather  than  of  their  number.  An  issue 
of  first  mortgage  gold  bonds  of  the 
Commonwealth  Edison  Company  ac¬ 
counts  for  $85,000,000  of  the  month’s 
total.  Perhaps  the  most  striking  feature 
of  the  new  financing  is  the  exceedingly 
low  rates  at  which  electric  light  and 
power  companies  are  disposing  of  them 
bonds.  Seven  issues  were  44s  and  one 
was  a  4,  the  remaining  three  being  note 
issues,  paying  in  two  cases  3  per  cent 
and  in  one  case  4  per  cent. 

Total  financing  by  the  electric  light 
and  power  companies  for  the  six  months 


ended  June  30  amounted  to  $973,945,000, 
as  against  $745,452,100  for  the  similar 
period  of  1930.  Attention  is  called  to 
the  prominent  part  refunding  operations 
have  taken  in  the  year’s  financing  to 
date  $627,000,000,  the  balance, 
$346,000,000  representing  new  capital. 

It  is  interesting  to  note  the  slump 
which  has  occurred  in  foreign  financing 
during  the  current  year.  During  the 
past  few  years  a  substantial  amount  of 
capital  has  been  placed  in  foreign  util¬ 
ity  securities,  the  amount  ranging  from 
approximately  $100,000,000  to  $250,- 
000,000  annually.  Last  week  the  first 
foreign  loan  (with  the  exception  of  two 
small  Canadian  issues)  appeared,  an 
issue  of  bonds  of  the  Taiwan  Electric 
Power  Company  (Japan),  amounting  to 
$22,800,000.  This  re-entry  into  the 
American  market  of  the  Japanese  utility 
is  looked  upon  in  ’oanking  circles  as  the 
first  step  in  the  resumption  of  more 
extensive  foreign  financing  in  the  near 
future. 


New  Security  Issues  of  Electric  Service  Companies  in  June 


Name  of  Company 

•Amount 

(Years) 

Class 

Staten  Island  Edison  Corp . 

$7,500,000 

1 

Gold  notes . 

New  Bedford  Gas  &  Eklison  Light  Co. 

4,500,000 

1 

Gold  notes . 

Portland  General  Electric  Co . 

7,500,000 

2 

Gold  notes . 

.Northern  States  Power  Co. . 

10,000.000 

30 

Refunding  mortgage  gold 
bonds  . 

Safe  Harbor  Water  Power  Corp . 

21,000.000 

48 

First  mortgage  sinking  fund 
gold  bonds . 

Oetroit  Eklison  Co . 

15,016,000 

30 

General  and  refunding 
mortgage  gold  bonds, 
series  D . 

.lecsey  Central  Power  &  Light  U.o . 

32,000,000 

30 

First  mortgage  gold  bonds, 
series  C . 

Commonwealth  Edison . 

85,000,000 

50 

First  mortgage  gold  bonds, 
series  F . 

Houston  Lighting  &  Power  Co . 

4,500,000 

50 

First  lien  and  refunding 
mortgwe  gold  bonds, 
series  E . 

Wisconsin  Michigan  Power  Co . 

5,000,000 

30 

First  mortgage  gold  bonds . 

Central  Illinois  Public  Service  Co . 

Total  . 

Total  amount  actually  realired .  . . 

3,200,000 

$195,216,000 

190,137,010 

50 

First  mortgage  gold  bonds, 
series  H . 

Purpose 

To  repay  advances  made  for  new  construction 

and  for  other  corporate  purposes . 

To  retire  outstanding  debt . 

To  retire  indebtedness  incurred  for  new  con¬ 
struction,  to  provide  additional  working 
capital  and  for  other  corportate  purposes .  . 
To  reimburse  for  expenditures  for  additions 

made  to  properties . 

To  raise  funds  for  expenditures  on  construc¬ 
tion  and  to  provide  working  capital . 

To  reimburse  for  expenditures  m^e  for  addi¬ 
tions  to  its  plants  and  systems . 

To  acquire  properties  of  Eastern  New  .Jersey 
Power  Company  and  for  refunding  purposes 
To  retire  bonds  and  to  reimburse  the  company 
in  part  for  capital  expenditures  made  in  the 
development  of  its  properties . 


Refunding  and  other  corporate  purposes 
To  retire  bonds  and  to  reimburse  for  expendi¬ 
tures  on  additions . . . 


.  4i  92 

Rights,  $14,185,550 

Total  financing  for  .Tune . $204,322,560 


Per  Cent 
Yield 
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Business  News  and  Markets 


World  Copp  er  Use 
Cut  18  per  cent  in  1930 

Cutting  production  18  per  cent  from 
that  of  the  preceding  year  the  world’s 
output  of  copper  in  1930  came  virtually 
to  1,750,000  short  tons.  North  America 
furnished  55  per  cent  of  the  total  and 
suffered  a  decrease  of  24  per  cent  com¬ 
pared  with  1929.  This  information  is 
taken  from  the  1930  Yearbook  of  the 
•American  Bureau  of  Metal  Statistics, 
which  gives  production  and  consump¬ 
tion  data  on  various  non-ferrous  metals. 

The  adverse  change  last  year  was 
confined  to  the  Americas,  as  the  fol¬ 
lowing  table  shows : 


World  Production  of  Copper 


(Short  Tons) 

1928 

1929 

1930 

Total  No.  .America 

1,123,281 

1,249,998 

955,851 

Total  So.  .\merica. 

386,302 

416,045 

302,559 

Total  Europe . 

142,430 

175,020 

185,290 

Total  .4sia. 

80,813 

91,989 

100.924 

.Australasia 

13,244 

15,979 

17,156 

Africa . 

141,131 

172,561 

182,680 

Other  countries  . . 

4,409 

5,512 

5,512 

Grand  totals.  .  . 

1,891,610 

2,127,104 

1,749,972 

For  earlier  years  corresponding  totals 

for  North  America  and  for  the 

world 

were,  respectively : 

1919 

722,083 

1.069,998 

1920 

731,726 

1,082,652 

1921 . 

283,228 

601,913 

1922 . 

578.900 

996.147 

1923 . 

866,731 

1,411,980 

1924 . 

938,953 

1,522.394 

1925 . 

982.490 

1,589,717 

1926 . 

....  1 

.017,461 

1,637,489 

1927 . 

997,415 

1,682,361 

The  estimated  allocation  gives  about 
82  per  cent  of  the  United  State*  produc¬ 
tion  of  7f0,690  tons  in  1930  to  distinctly 
electrical  uses.  For  the  past  three  years 
it  was,  in  tons : 

Estimated  Use  of  Copper  in  the 
United  States 

(Short  Tons) 

Purpose  1928  1929  1930 

Electrical  manufactures* .  213,000  261,000  221,000 
Telephones  and  telegraphs  119,000  164,000  122,000 
Light  and  power  linest ...  II  5,000  1 27,000  1 30,000 

Other  wire .  87,100  106,200  93,700 

Itadio  receiving  sets .  8,400  15,500  13,000 

*(lenerators,  motors,  electric  liH'omotives,  switch¬ 
boards,  light  bulbs,  etc. 

tTransmission  and  distribution  wire  and  bus  bars. 

▼ 

Issues  Bulletin  on 
Power  Transformers 

It  would  be  difficult  or  impossible 
to  tell  the  complete  story  of  power 
transformer  design  and  operation  with¬ 
in  the  limited  scope  of  a  64-page  leaflet, 
yet  the  Wagner  Electric  Corporation 


has  gone  far  toward  doing  so.  incor¬ 
porating  a  discussion  of  recent  im¬ 
provements. 

Bulletin  170  deals  in  detail  with 
transformer  ratings,  types,  design  and 
construction.  It  discusses  separately 
single-phase  and  three-phase  construc¬ 
tion.  enlarging  upon  such  factors  as 
coil,  tank  and  base  construction,  expan¬ 
sion  tanks,  valves,  bushings,  etc. 

Precautions  to  be  taken  when  han¬ 
dling  transformer  oil  and  when  ob¬ 
taining  oil  samples  are  discus.sed 
carefully,  as  is  also  transformer  oil 
storage  in  the  field.  The  bulletin  is 
thoroughly  illustrated. 

▼ 

Interstate  Electrical 
Manufacturers’  Association 

•At  .\  .MEETING  held  in  New  A'ork  re¬ 
cently  the  Interstate  Electrical  Manu¬ 
facturers’  Association,  Inc.,  promoted 
plans  for  increasing  its  membership 
and  launching  policies  of  mutual  in¬ 
terest  to  members.  L.  C.  Fletcher  has 
been  appointed  first  managing  director 
and  is  located  at  461  Eighth  Avenue. 
New  York. 


The  new  organization  was  set  up 
to  give  voice  to  the  manufacturers  of 
metropolitan  New  A’ork  and  to  brancii 
managers  and  agents  of  out-of-town 
manufacturers  in  their  relations  with 
all  other  industry  groups. 

▼ 

Nearly  $50,000,000 
for  Rural  Service 

Electric  service  is  received  bv 
644.421  farms,  using  1. 799.947.001  > 
kw.-hr.  annually,  or  three  times  the 
amount  sold  for  railroad  electrification, 
and  bringing  a  total  revenue  of 
$46,187,600.  The  figures  apply  to  the 
year  1930  or  to  the  end  of  that  year. 
They  are  the  result  of  studies  made  by 
the  statistical  research  department  of 
the  National  Electric  Light  Association, 
by  extending  the  figures  of  reporting 
companies  to  embrace  an  estimated  100 
per  cent  of  the  electric  industry,  and 
are  subject  to  revision  upon  the  eventual 
publication  of  the  various  statistics  of 
the  1929  census  of  agriculture. 

To  separate  the  farms  using  much 
energy  for  irrigation  it  was  assumed 
that  farms  to  the  west  of  the  one- 


▼  T  ▼ 

OIL-FILLED,  METAL-INCLOSED  SWITCHGEAR 


A  four-unit  section  of  indoor,  metal-inclosed,  vertical  lift  type,  oil- 
filled  switchgear  built  for  the  Joy  Road  substation,  city  of  Detroit,  by 
the  IVestinghouse  Electric  &  Manufacturing  Company,  East  Pitts¬ 
burgh,  Pa.  This  section  is  connected  to  a  similar  section  with  an 
ultimate  capacity  of  ten  mtits.  At  the  extreme  left  is  illustrated  the 
method  of  removing  a  breaker  from  its  housing. 
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hundredth  meridian  depend  on  irriga¬ 
tion,  while  those  to  the  east  of  it  do 
not.  The  assumption  is  recognized  as 
arbitrary,  but  had  to  be  made  in  the 
absence  of  definite  information. 

Thus  divided,  200,962  Western  farms 
use  1.475,911,000  kw.-hr.,  costing 
$25,278,400;  443,459  Eastern  farms  use 
304.036,000  kw.-hr.,  costing  $20,909,200. 

In  the  Elastern  group  the  average 
annual  consumption  was  740  kw.-hr., 
the  average  bill  $50.91,  or  6.88  cents 
per  kilowatt-hour. 

The  figures  for  the  average  non-irri¬ 
gating  farm  are  comparable  with  those 
reported  in  1929  and  have  the  same 
general  trends  as  domestic  service.  The 
two  years  compare  as  follows ; 


ChanRe. 
Per  Cent 


-Non-irriRatinR  farms 

1930 

1929  Inc.  or  Dec. 

Average  kw.-hr . 

Average  rate. 

740 

707 

+  5 

cents  per  kw.-hr. .  . . 

6  88 

6.93 

—  1 

Ave.  annual  bill . 

$50.91 

$49  00 

+  4 

T 

Equipment  Requirements 
of  Canadian  Provinces 

.Approval  by  the  various  Canadian 
provinces  of  American  electrical  equip¬ 
ment  and  appliances  admitted  is  the 
subject  of  circular  607  issued  by  the 
E'.lectrical  Equipment  Division  of  the 
Bureau  of  Foreign  and  Domestic  Com¬ 
merce,  Washington.  The  circular  dis¬ 
cusses  what  certificates  of  inspection 
or  underwriters’  approval  are  demanded. 

T 

Refrigerator  Sales 
Show  Steady  Gains 

According  to  a  statement  made  by 
the  Standard  Statistics  Company,  re¬ 
frigerator  manufacturers  are  among  the 
few  companies  which  registered  steady 
expansion  of  sales  since  the  beginning 
of  the  depression.  The  report  states: 

Distribution  of  household  and  commer¬ 
cial  units  reached  1,002,000  in  1930,  accord¬ 
ing  to  data  published  by  Electric  Refrig¬ 
eration  Neii's,  compared  with  902,000  in 
1929  and  635,000  in  1928.  Current  reports 
indicate  that  this  strong  uptrend  of  busi¬ 
ness  has  been  maintained  thus  far  in  1931. 
Practically  without  exception  the  leading 
producers  are  reporting  sizable  sales  gains. 

One  advantage  which  the  electric  re¬ 
frigeration  industry  is  enjoying  this  year  is 
the  aggressive  effort  being  extended  by  the 
utility  companies  to  expand  distribution. 
The  impetus  behind  this  aggressive  cam¬ 
paign  on  the  part  of  the  utilities  is  the 
fact  that  the  installation  of  a  new  electric 
refrigerator  assures  about  as  much  addi¬ 
tional  load  to  the  utility  company  as  does 
the  building  of  an  average  one-family 
dwelling  house. 

Because  of  the  extensive  unexploited 
field  for  mechanical  refrigeration,  and  the 
forces  which  are  at  work  to  develop  and 


Construction  Necessary 

to  Speed  Recovery 

By  E.  C.  STONE 

Vice-President  Middle  Eastern  District. 


American  Institute  of 

1.  Booms  and  depressions  are  the 
result  of  mass  action,  and  mass 
action  will  be  required  to  level 
them  out.  Depressions  are  the 
result  of  the  excesses  of  booms,  so 
that  to  prevent  depressions  steps 
must  be  taken  to  avoid  the  inflation 
of  booms. 

2.  Business  cycles  are  the  result 
of  variations  in  the  relative  in¬ 
tensity  of  supply  and  demand.  The 
fact  that  we  can  save  a  part  of  our 
earnings  is  probably  an  important 
cause,  because  savings  are  not 
necessarily  put  back  into  circulation 
at  once,  but  may  be  accumulated  in 
the  banks  until  satisfactory  chan¬ 
nels  for  investment  are  available. 

3.  The  major  part  of  savings  is 
ultimately  spent  for  construction  of 
permanent  improvements  which 
will  yield  an  interest  return.  Vol¬ 
ume  of  construction  is  a  funda¬ 
mental  factor  in  business  pros¬ 
perity  because  it  determines  the 
over-all  maximum  demand  for 
goods  and  labor.  Increasing  vol¬ 
ume  of  construction  is  the  im¬ 
pulse  which  turns  depressions  into 
prosperity. 

4.  The  boom  of  1929  involved 


Electrical  Engineers 

high-pressure  selling,  heavy  vol¬ 
ume  of  construction  and  a  bull 
stock  market,  all  of  which  tended 
to  advance  into  1929  demands  dor 
goods  which  normally  would  not 
have  developed  until  1930-31,  and 
therefore  reduced  the  normal  de¬ 
mands  of  these  years,  hence  the 
depression. 

5.  There  appear  to  be  two  pos¬ 
sibilities  for  action  toward  smooth¬ 
ing  out  the  business  cycle: 

(a)  Co-ordinated  action  between  in¬ 
dividual  companies  in  the  various  in¬ 
dustries  and  between  the  industries 
themselves. 

(b)  Planning  of  the  construction  of 
public  improvements  so  as  to  fit  into 
and  offset  periods  of  reduced  business 
activity. 

6.  Consistent  improvement  in 
present  conditions  will  not  come 
about  until  the  volume  of  construc¬ 
tion  gets  back  to  an  amount  ap¬ 
proaching  that  of  past  years.  This 
should  occur  soon,  however,  be¬ 
cause  of  tbe  rapid  absorption  of  ex¬ 
cess  capacity  through  the  demands 
of  an  increasing  population,  and  as 
a  result  of  depreciation  and  obso¬ 
lescence  in  this  rapidly  advancing 
age. 


*From  an  address  presented  at  Lehigh  Valley  Section,  A.I.E.E.,  Haselton,  Pa. 


supply  the  potential  demand,  it  is  our 
opinion  the  next  several  years  will  mark  a 
period  of  continued  rapid  growth. 

T 

Living  Costs 
Continue  Downward 

The  living  costs  of  the  average  wage 
earner  are  lower  than  at  any  time 
recorded  during  the  past  twelve  years. 
This  is  shown  in  the  forthcoming  re¬ 
port  on  the  “Cost  of  Living  in  the 
United  States,  1914-1930,”  which  is  the 
latest  in  the  series  of  annual  volumes 
on  this  subject  published  by  the  Na¬ 
tional  Industrial  Conference  Board. 

In  1930,  as  a  whole,  the  cost  of  liv¬ 
ing  averaged  3.8  per  cent  lower  than 
in  1929  and  4.2  per  cent  lower  than  in 
1928.  At  the  end  of  the  year  the  index 
was  at  the  lowest  point  recorded  dur¬ 


ing  the  past  twelve  years,  the  index 
standing  at  exactly  the  same  point  in 
December,  1930,  as  in  June,  1918.  In 
April,  1931,  the  downward  trend  was 
still  apparent,  the  index  being  4.8  per 
cent  lower  than  in  December,  1930,  and 
11.8  per  cent  lower  than  in  1923,  the 
newly  adopted  base  index  year  used  for 
the  first  time  by  the  conference  board 
in  this  report. 

T 


New  York  Metal  Prices 

.lune  24,  1931  July  1,1931 


Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic ... 
Lead,  .Am.  S.  &  R.  price 

8.50 

81-8} 

4.25 

4.40 

Antimony . 

6.25 

7 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

3.85 

4.25 

Tin,  Straits . 

22.20 

251 

Aluminum.  99  per  cent. 

23.30 

23.30 

40 
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Market  Conditions 

Eastern  district  business  shows  a  gradual  up-trend,  even 
independent  of  the  outcome  of  debt  postponement  negotiations. 
This  week’s  news  carries  a  list  of  interesting  orders  from 
power  companies.  The  iron  and  steel  industry  promises  increasing 
demand  for  equipment. 

• - Electric.al  business  is  reported  as  decidedly  spotty  in  the 

Pacific  Coast  area  this  week.  Carrying  out  of  projected  public 
works  is  expected  to  give  a  substantial  impetus  to  trade  within  the 
next  two  months. 

▼  ▼  T 


'  SOUTHWEST 

— The  only  really  live  line  in  elec¬ 
trical  business  for  the  past  week  has 
been  fans,  and  stocks  are  said  to  be 
disappearing  very  rapidly.  The  de¬ 
mand  for  medium  sizes  of  apparatus 
has  kept  up  to  nearly  a  normal  point. 

A  contract  has  been  closed  for  a  750- 
kw.  turbo-generator  for  a  Missouri 
municipal  plant  amounting  to  $23,000. 
Orders  were  placed  by  two  central  sta¬ 
tions  for  induction  voltage  regulators, 
one  for  $4,000  and  the  other  $5,000. 

CONSTRUCTION  PROJECTS 


PACIFIC  COAST 

— The  electrical  business  is  de¬ 
cidedly  spotty,  according  to  reports 
not  only  from  various  branches  of 
the  industry,  but  also  from  various 
classifications  of  workers.  Outside 
salesmen  report  business  to  be  very 
poor,  there  being  few  orders  for  im¬ 
mediate  .diipmcnt.  However,  inside 
salesmen,  who  are  more  interested 
in  input,  and  estimators  who  are 
figuring  future  jobs  assert  that 
things  are  decidedly  better. 

— Government  bidding  has  con.^idcr- 
ably  decreased,  but  orders  bid  for 
in  spring,  zvhen  public  zvorks  on  a 
large  scale  zvere  planned  to  rclicz'c 
depression,  zvill  be  shipped  zvithin 
the  nc.vt  few  months.  State  busi¬ 
ness  is  e.vcellent,  as  z'arious  depart¬ 
ments  hasten  to  use  up  accumulated 
budgets  before  the  fiscal  year  ends 
on  June  30. 

Switch  and  switchboard  manufac¬ 
turers  claim  to  be  holding  a  sizable 
amount  of  jobs  for  shipment  within  the 
ne.xt  30  days  or  so,  so  that  on  the  whole 
there  is  considerable  justification  for  the 
widely  held  belief  that  August  1  will 
mark  the  definite  resumption  of  large 
scale  and  widely  distributed  buying. 
However,  the  first  five  months’  electri¬ 
cal  sales  show  a  decrease  averaging 
more  than  30  per  cent  for  the  coast  over 
last  year,  ranging  from  23  per  cent  in 
the  Bay  area  and  30  per  cent  in 
southern  California  to  40  per  cent  in 
Portland  and  27  per  cent  in  Seattle. 
Machinery  firms  report  the  greatest 
scarcity  of  new  major  equipment  in¬ 
quiries  in  over  a  decade.  The  big  pro¬ 
grams  have  been  finished  for  the  year, 
but  there  are  no  overlapping  larger  jobs 
ready  for  figuring,  as  hitherto.  Power 
companies  are  evidently  waiting  for  an 
increased  normal  demand  before  adding 
to  their  facilities. 

An  encouraging  factor  is  stronger 
prices,  several  lines  reporting  increases 
or  stronger  basic  conditions.  Job  prices, 
however,  are  subject  to  a  good  deal  of 
chi.seling.  Actual  orders  are  fairly  good. 


even  though  few,  including  such  jobs 
as  $50,000  worth  of  Westinghouse 
motors  and  controls  for  a  San  Fran¬ 
cisco  passenger  ship.  $15,000  worth  of 
pumping  plant  rotors  and  stators  for  a 
Los  Angeles  pumping  plant  manufac¬ 
turer,  $25,000  worth  of  electric  shovel 
equipment  for  the  Hoover  Dam  and 
$6,000  worth  of  supervisory  control 
material  for  an  irrigation  district. ' 

Plans  for  the  development  of  Camp¬ 
bell  River  for  practically  its  entire 
length,  for  ultimate  production  of  157,000 
hp.,  119,200  hp.  of  which  would  be  avail¬ 
able  continuously,  have  been  filed  by  the 
British  Columbia  Electric  Railway  Com¬ 
pany  with  the  Provincial  Water  Board 
at  Victoria,  B.  C.  The  plans,  which 
provide  for  three  power  plants  and  four 
dams,  will  be  the  subject  of  an  official 
hearing  within  the  next  few  weeks.  A 
bill  was  introduced  in  Seattle  City  Coun¬ 
cil  providing  for  extension  of  the  munici¬ 
pal  light  distribution  system,  involving 
an  outlay  of  $280,000.  Pacific  Tele-' 
phone  &  Telegraph  Company  will 
spend  $40,000  in  line  e.xtension  in  the 
Grays  Harbor  district  and  $47,000  in 
rebuilding  lines  between  Touchet  and 
Wallula,  in  the  Walla-Walla  district. 
Specifications  for  motors  for  the 
projected  $250,000  grain  elevator  in 
Spokane  are  being  written,  it  is  re¬ 
ported,  and  the  contract  for  the  struc¬ 
ture,  with  a  capacity  of  750,000  bush., 
has  been  let  by  the  Farmers’  National 
Grain  Corporation.  Apparatus  sales  last 
week  were  negligible  and  motor  sales 
extremely  light. 

CONSTRUCTION  PROJECTS 

Pasadena  Junior  College,  Pasadena, 
Calif.,  has  plans  for  an  engineering  lab¬ 
oratory  and  mechanical  training  shop  to 
cost  about  $100,000.  Albert  C.  Martin,  Los 
Angeles,  Calif.,  architect,  has  plans  for  an 
automobile  service,  repair  and  garage 
building  to  cost  $250,000.  Armstrong  Ma¬ 
chinery  Company,  Spokane,  Wash.,  con¬ 
templates,  improvements  to  cost  close  to 
$60,000.  Lone  Star  Timber  &  Pulp  Com¬ 
pany,  Seattle,  Wash.,  contemplates  pulp 
and  paper  mill  at  Port  Renfrew,  B.  C.,  to 
cost  about  $1,500,000.  Western  Light  & 
Power  Company,  Washougal,  Wash., 
plans  hydro-electric  power  plant  on  Cou¬ 
gar  Creek,  reported  to  cost  over  $200,000. 


Missouri  State  Highway  Department. 
Jefferson  City,  Mo.,  plans  group  of  equip¬ 
ment  maintenance  and  repair  shops  to  cost 
over  $150,000.  Od- Peacock- Sultan  Com¬ 
pany,  St.  Louis,  Mo.,  has  filed  plans  for  a 
multi-story  chemical  plant  to  cost  over 
$100,000.  Globe  Oil  &  Refining  Company, 
Blackwell,  Okla.,  contemplates  oil  refining 
plant  at  Dallas,  Tex.,  to  cost  about 
$600,000,  and  will  build  oil  storage  and  dis¬ 
tributing  plant  near  Wichita,  Kan.,  to  cost 
close  to  $100,000.  Oklahoma  Gas  &  Elec¬ 
tric  Company,  Oklahoma  City,  Okla.,  plans 
extensions  and  improvements  in  transmis¬ 
sion  lines  at  Lamont,  Morrison  and  neigh¬ 
boring  points  in  the  state.  Central  & 
Southwest  Utilities  Company,  Shreveport, 
La.,  plans  addition  to  power  plant  to  cost 
over  $2(X),000. 

❖ 

MIDDLE  WEST 

— General  business  in  the  Middle 
West  section  continues  to  show  im¬ 
provement.  While  it  is  admittedly 
slight,  confidence  is  returning  and 
better  business  is  in  sight.  The 
major  industries  are  maintaining 
their  positions  and  some  improve¬ 
ment  in  industrial  activity  is  ob¬ 
served. 

Although  June  sales  of  new  automo¬ 
biles  show  a  decrease,  the  automotive 
industry  continues  optimistic  and  antici¬ 
pates  a  steady  demand  for  automobiles. 
Preliminary  second  quarter  reports  of 
earnings  in  many  instances  show  some 
increase  and  the  consensus  of  opinion 
seems  to  be  that  business  is  definitely 
on  the  up-grade  again.  Wholesale  trade 
compares  favorably  with  a  similar  period 
last  year  and  the  recent  hot  weather 
has  stimulated  retail  business  somewhat. 
Among  the  interesting  orders  placed  this 
week  are  the  following:  Construction  of 
a  substation  to  cost  $45,000,  structural 
steel  for  substation  to  cost  approximately 
$52,000,  construction  of  swdtch  yard 
foundation  to  cost  approximately  $85,- 
000,  and  100  10-kva.,  single-phase  pole 
type  distribution  transformers. 

CONSTRUCTION  PROJECTS 

Wisconsin  Power  &  Light  Company, 
Madison,  Wis.,  plans  power  substation  at 
Janesville,  Wis.  Ford  Motor  Company, 
Dearborn,  Mich.,  plans  hydro-electric 
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power  plant  near  Rawsonville,  Mich.,  on 
Huron  River,  to  cost  more  than  $2,000,000. 
Detroit  Edison  Company,  Detroit.  Mich., 
plans  addition  to  research  laboratory  at 
Delray  plant.  Signal  Supply  Officer,  Signal 
Corps,  United  States  Army,  Chicago,  Ill., 
will  receive  bids  until  July  7  for  cable 
racks,  relay  racks,  relay  assemblies,  tele¬ 
phone  frames,  etc.  (Circular  82).  Re¬ 
public  Steel  Corporation,  Youngstown, 
Ohio,  plans  expansion  and  improvements 
at  plant  at  Massillon,  Ohio,  to  cost  $300,000. 
Vorthern  Normal  and  Industrial  School, 
•Aberdeen,  S.  D.,  will  receive  bids  until 
July  10  for  power  house  equipment,,  in¬ 
cluding  stokers,  coal  and  ash-handling 
equipment,  etc.  Alta,  Iowa,  will  receive 
bids  until  July  14  for  engine-generator 
set  and  other  equipment  for  municipal 
power  plant. 

❖ 

EASTERN 

— A  LEADING  MANUFACTURER  of 
heavy  and  light  electrical  equip¬ 
ment  sums  up  the  local  market 
situation  reith  the  comment  that 
“personal  observations  shorv  that 
there  is  a  gradual  healthy  advance 
in  trade;  ei'en  if  the  Hooz’er  mora¬ 
torium  plan  should  fail  of  accep¬ 
tance,  definite  market  needs  zvill 
continue  to  increase  sales/’ 

— A  NOTABLE  AWARD  for  electric 
meters  from  a  metropolitan  utility 
company  heads  a  list  of  rather  en¬ 
couraging  commitments  for  the 
iveek.  Orders  being  placed  in  the 
iron  and  steel  industry  foreshadow 
an  increasing  demand  for  electrical 
equipment  from  that  quarter. 
Marine  account  gives  indications 
of  grozving  proportions,  zvith  sez'- 
eral  heazy  impending  azvards. 
Government  busine.zs  continues  to 
carry  encouraging  aspects. 

The  Brooklyn  Edison  Company  has 
authorized  a  fund  of  $5.(MM).(X)0.  in  ad- 
(iition  to  regular  1931  budget  previously 
arrangetl,  for  underground  lines  in  about 
25  miles  of  streets  in  the  borough,  re¬ 
placing  present  overhead  system :  it  is 
estimated  that  the  work  will  require 
from  eight  to  nine  months  for  comple¬ 
tion.  A  group  of  metropolitan  utility 
companies  has  placed  a  contract  for 
watt-hour  meters  with  a  New  York 
manufacturer,  totaling  $1,6(K),()()0.  .An 
order  for  a  steam-turbine  unit  for 
municipal  service  at  Woodstock,  Ill., 
has  been  secured  by  the  (jeneral  Electric 
Company,  the  contract  for  the  condenser 
going  to  the  Foster- Wheeler  Corpora¬ 
tion.  The  (General  Electric  Company 
is  also  the  successful  bidder  for 
three  transformers  for  Fresno,  Calif. 
A  number  of  Eastern  companies 
have  tendered  figures  for  a  rotary  air 
compressor  for  Pasadena.  Calif.,  and  an 
early  award  is  looked  for. 

Contracts  are  being  placed  by 
Martinsville,  Va.,  for  electrical  and 
water-power  equipment  for  municipal 


station  service,  the  first  being  secured 
by  a  New  York  maker,  with  waterwheel 
equipment  going  to  a  Pennsylvania 
manufacturer.  W.  R.  Grace  &  Com¬ 
pany,  operating  the  Grace  Line  to 
.South  American  ports,  has  work  under 
way  on  the  fir.st  of  four  vessels  at  the 
yard  of  the  Federal  Shipbuilding  & 
Dry  Dock  Company.  Kearny,  N.  J.,  to 
cost  $4,500,000,  with  electric  and  other 
machinery.  The  four  steamers  will 
represent  an  investment  of  about 
$17,000,000  and  are  scheduled  to  be 
completed  in  two  years.  With  con¬ 
struction  commitments  totaling  about 
$150,000,000  to  date,  the  Navy  Depart¬ 
ment,  Washington,  D.  C.,  is  arranging 
to  award  additional  contracts  for  gov¬ 
ernment  vessels  to  an  amount  of 
$50,000,000,  requiring  sizable  quantities 
of  electrical  machinery. 

CONSTRUCTION  PROJECTS 

Constructing  Quartermaster,  Mitchel 
Field,  New  York,  will  receive  bids  until 
July  23  for  four  air  corps  hangars,  air 
corps  machine  shop,  assembly  shop,  jihoto- 
graj^hic  laboratory,  radio  building,  head- 
(juarters  and  operating  building  and  other 
units,  as  i)er  specifications  on  file.  Stand¬ 
ard  Oil  Company  of  New  Jersey,  New 
York,  will  build  an  oil  refinery  at  Port 
Jerome,  France,  through  its  French  sub¬ 
sidiary,  .Societe  Franco  -  Americaine  de 
Raffinage,  Paris.  France  to  cost  over 
$1,5(K),000.  Department  of  Hospitals,  New 
York,  has  secured  an  appropriation  of 
$150,000  for  automobile  service  and  gar¬ 
age  building  at  institution  on  Welfare 
Island.  Public  Service  Electric  &  Gas 
Company,  Newark,  N.  J.,  has  plans  matur¬ 
ing  for  power  substation  at  Springfield,  to 
cost  over  $100,000.  Board  of  Public  Edu¬ 
cation.  Philadelphia,  Pa.,  will  receive  bids 
until  July  7  for  motors,  switchboard  and 
other  electrical  supplies.  Emblem  Oil  Com- 
l)any,  Warren.  Pa.,  will  establish  an  oil 
storage  and  distributing  plant  at  East 
Warren,  to  cost  about  $80,000. 

❖ 

SOUTHEAST 

— News  from  Washington  has  had 
a  somczvhat  stimulating  effect  in 
this  section,  though  this  is  not  as 
yet  reflected  in  anything  tangible. 
One  of  the  largest  manufacturers  re¬ 
ports  transformer  and  meter  orders 
on  the  increase,  with  all  report¬ 
ing  concerns  stating  their  general 
Z’olume  of  business  fairly  well  sus¬ 
tained. 

One  company’s  wire  orders  last  week 
aggregated  $18,700,  while  a  Florida 
west  coast  company  ordered  one  car  of 
bare  and  weatherproof  copper  wire  and 
a  Florida  east  coast  company  ordered 
15,000  Ih.  of  bare  copper.  A  Georgia 
company’s  transformer  orders  in  the 
past  ten  days  aggregated  $6,300  and  its 
crossarms  and  creosoted  pine  pole  orders 
for  the  same  period  were  $5,100.  A 
Mississippi  power  company  ordered 
$6,000  worth  of  switchboard  equipment. 


A  new  industrial  in  Georgia  last  week 
placed  orders  for  wiring  supplies 
amounting  to  approximately  $25,000,  and 
a  cotton  oil  mill  in  the  same  state 
ordered  motor  equipment  amounting  to 
$6,000.  The  federal  penitentiary  at 
Atlanta  ordered  $2,500  worth  of  small 
motors.  An  order  for  distribution 
transformers  totaling  $31,300  was  placed 
for  use  in  a  hospital  out  of  this  ter¬ 
ritory. 

CONSTRUCTION  PROJECTS 

Southern  Kentucky  Oil  Producers’  As¬ 
sociation,  Bowling  Green,  Ky.,  contem¬ 
plates  oil  refining  plant  to  cost  over 
$100,000.  Tennessee  Electric  Power  Com¬ 
pany,  Chattanooga.  Tenn.,  plans  extensions 
in  transmission  lines  for  rural  service  to 
cost  over  $125,000.  Memphis  Power  & 
Light  Company,  Memphis,  Tenn.,  has  filed 
plans  for  power  plant  to  cost  in  excess  of 
$100,000.  Florida  Power  &  Light  Com- 
l)any.  Fort  Myers,  Fla.,  plans  transmission 
line  from  Fort  Myers  to  LaBelle  and 
vicinity,  with  substation  facilities,  to  cost 
about  $60,000. 

❖ 

NEW  ENGLAND 

— Electrical  equipment  orders  in 
the  Nezv  England  district  indicate  a 
zvider  range  in  interest  than  during 
the  prez’ious  month,  though  sales 
are  still  confined  to  small  lots. 
Pozi'er  equipment  is  steady  and  the 
past  month’s  volume  zvas  low  as 
compared  with  last  year. 

One  manufacturer  reports  steadiness 
in  buying  single  motors  and  an  en¬ 
couraging  upward  trend  in  fractional- 
horsepower  sizes,  while  another  notes 
inquiries  for  special  heavy-duty  motors 
for  pumping  purposes.  Scheduled  ma¬ 
terial  sales  are  more  active  and  control 
C(|uipment  orders  increased,  with  one 
representative  recording  activity  in 
high-voltage  control  apparatus.  Two 
transformer  substations  for  the  Ossipec 
district  totaling  600  kva.  have  been  re¬ 
cently  ordered.  Interior  lighting  is 
receiving  some  attention  and  street 
lighting  is  more  active.  Among  the 
latter  projects  closed  last  week  is  noted 
a  plan  for  the  installation  of  75  1.000- 
cp.  lamps  for  the  southern  New  England 
district.  Representatives  of  special  lines 
report  inquiries  in  good  volume,  includ¬ 
ing  industrial  electric  trucks  and  arc¬ 
welding  units.  .Apparatus  for  farm  pur¬ 
poses  is  receiving  interest,  with  recent 
sales  of  30  electric  brooders,  440  w'atts 
each. 

CONSTRUCTION  PROJECTS 

International  Harvester  Company,  Bos¬ 
ton,  Mass.,  has  plans  for  a  service,  repair 
and  distributing  plant  for  motor  truck  divi¬ 
sion  at  Brighton,  estimated  to  cost  over 
$100,000.  Monson  State  Hospital,  Palmer, 
Mass.,  has  plans  under  way  for  power 
house  to  cost  over  $300,000.  Connecticut 
Light  &  Power  Company,  Hartford.  Conn., 
has  filed  plans  for  power  station  at  Bristol, 
Conn.,  to  cost  over  $150,000. 
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New  Equipment  Aval  lable 


Direct-Drive 
High-Vacuum  Pump 

A  REDESIGNED  TYPE  of  clirect-drivc 
high-vacuum  pump  has  been  announced 
by  the  Eisler  Electric  Corporation, 
Newark,  N.  J.  These  units  are  driven 
by  means  of  a  reduction-geared  motor 
which  rotates  pistons  at  the  proper 
speed.  This  direct  drive  is  noiseless 
and  efficient  in  operation,  it  is  claimed. 
These  pumps  are  employed  wherever  a 


high  degree  of  vacuum  is  required. 
They  are  used  in  the  manufacture  of 
radio  tubes,  incandescent  lamps,  neon 
signs,  vacuum  bottles,  etc.  The  high- 
vacuum  pump  is  a  self-contained  unit, 
requiring  no  preliminary  or  finishing 
pump.  It  will  produce  a  vacuum  of 
0.05  micron  of  mercury,  McLeod  gage 
reading,  or  better  when  connected  to 
a  vacuum  tight  system,  in  which  no 
vapors  are  given  off. 

The  compound  pump  is  immersed  in 
vacuum  oil,  the  level  of  which  is  above 
pump  unit.  This  aids  effectively  in 
sealing  the  pump  from  the  atmosphere 
and  distributes  any  heat  that  may  be 
generated  by  friction,  preventing  dis¬ 
placements  of  parts  through  expansion. 

T 

D.  C.  Automatic 
Starting  Speed  Regulator 

.A  NEWLY  DESIGNED  AUTOMATIC  Starting 
regulator  for  d.c.  motors  up  to  3  hp.  is 
announced  by  Cutler  Hammer,  Inc., 
Milwaukee,  Wis.  This  regulator  is  of 
the  counter-emf.  type,  non-reversing, 
and  is  arranged  to  give  50  per  cent 
speed  regulation  below  normal  by  arma¬ 
ture  control  and  100  per  cent  speed  in¬ 
crease  by  field  weakening.  It  is  de¬ 
signed  for  constant  torque  duty,  where 
the  load  is  constant  and  independent  of 
the  speed,  for  motors  on  platen  (job) 
presses,  folders,  paper  box  making  ma¬ 
chinery,  textile  machines  and  similar 
equipment. 


Some  of  the  features  of  this  controller 
are  automatic  starting  with  a  definite, 
high-starting  torque,  predetermined 
speed  setting  by  means  of  the  speed¬ 
setting  knob  on  the  front  of  the  case, 
vibrating  field  relay,  assuring  starting 
with  full  field,  and  dynamic  braking 
when  stopping,  etc. 

T 

Oil-Immersed  or  Air-Break 
Explosion-Proof  Button 

An  explosion-proof  push  button, 
type  EO,  the  construction  of  which 
makes  it  suitable  for  use  in  oil  indus¬ 
tries,  grain  elevators,  dry  cleaning  es¬ 
tablishments,  plants  manufacturing  ex¬ 
plosives  and  other  industries  where 
explosion-proof  equipment  is  desirable 
or  imperative,  has  been  announced  by 
the  Electric  Controller  &  Manufacturing 
Company,  Cleveland,  Ohio.  The  con¬ 
tact  mechanism  of  this  push  button  is 
ruggedly  built  and  is  exceedingly  simple 
in  design.  The  base  is  of  insulated  ma¬ 
terial,  on  which  are  mounted  the  con¬ 
tacts  and  terminals.  The  contacts  are 
made  of  heavy  copper  bar  and  are  de¬ 
signed  to  provide  a  wiping  action  when 
a  circuit  is  made  or  broken.  A  single 
large  compression  spring  insures  ample 
pressure  between  contacts. 

▼ 

Standardized  Control  for 
Mobile  Lighting 

A  STANDARD  "Th  YRATRON ’’  REACTOR 

control  equipment,  type  CR7502A1,  for 
use  in  governing  the  operation  of  mobile 
color  lighting,  has  been  announced  by 
the  General  Electric  Company.  This 
unit  is  designed  for  a  wide  range  of 
applications,  including  exterior  flood¬ 
lighting,  show  window  lighting,  out¬ 
door  or  indoor  advertising  signs,  electric 
fountains,  etc.  Heretofore  equipments 
for  use  in  these  various  applications 
have  been  designed  more  or  less 
specially  for  each  individual  case, 
whereas  this  new  design  allows  the  con¬ 
trol  for  the  majority  of  installations 
to  be  built  up  of  standard  equipment. 

Mobile  color  lighting  control  is  made 
possible  by  the  thyratron  tube,  a  three- 
element  rectifying  tube,  the  output  of 
which  is  always  under  control.  The 
amount  of  flow  of  the  rectified  (direct) 
current  is  regulated  by  the  application 
of  the  proper  voltage  on  the  grid  circuit 
of  the  tube.  Therefore,  the  thyratron 


tube  may  be  considered  as  a  combination 
rectifier  and  regulator  which  is  in¬ 
dependent  of  metal  contacts,  brushes, 
etc.,  and  produces  smooth,  gradual 
changes  in  the  flow  of  current,  a  feature 
that  cannot  be  obtained  with  the 
resistance  dimmer. 

▼ 

•An  Electric  Tool  Grinder  using 
the  modern  welded  steel  construction 
has  been  announced  by  Forbes  &  Myers, 
Worcester,  Mass.  The  grinder  has 
10x1 -in.  wheels,  mounted  on  the  moto'r 
shaft,  and  operates  at  1,800  r.p.m. 
Tool  rests  are  provided  for  the  left  end 
only.  It  is  adjustable  in  two  directions. 
The  right  wheel  has  a  larger  opening 
for  work  that  cannot  be  handled  on 
the  regular  tool  rest.  Both  wheels 
have  permanent  guards.  Ball  bearings 
are  of  the  grease  seal  type,  packed  in 
sufficient  grease  for  a  year  of  ordinary 
use.  The  motor  is  inclosed  from  the 
outside  air,  but  is  cooled  by  a  circula¬ 
tion  of  air  through  the  stand.  It  is  of 
the  induction  type,  ^  hp.,  110,  220,  440 
or  550  volts,  one,  two  or  three  phase. 
25  or  60  cycles.  Motors  for  other 
current  can  be  supplied  as  specials. 

▼ 

Safety  Switch  Has 
Patent  Receding  Blade 

A  NEWLY  DESIGNED  SWITCH  with  pat¬ 
ented  receding  blade  construction  is  an¬ 
nounced  by  the  Trumbull  Electric  Man¬ 
ufacturing  Company,  Plainville,  Conn. 
It  is  designated  type  R.  B.  safety  switch 
and  is  specially  built  for  heavy  duty. 


According  to  the  manufacturers,  this 
switch  will  operate  thousands  of  times 
without  deterioration  of  contact  surface 
due  to  the  double-break  contact  feature 
which  breaks  the  current  on  the  outside 
of  the  current-carrying  surfaces. 

The  path  of  the  current  does  not  pass 
through  any  hinged,  soldered  or  riveted 
connections,  which,  it  is  claimed,  makes 
a  stronger  and  more  compact  switch 
unit  and  reduces  voltage  drop. 
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Directory  of 
Electrical  Associations 


Ambrican  Association  or  Enoinebois. 
Secretary.  M.  E.  Mclver,  8  South  Michigan 
Ave.,  Chicago.  Ill. 

Aubrican  E1.ECTI11C  Railway  Associa* 
TiON.  General  secretary,  Guy  C.  Hecker, 
292  Madison  Ave.,  Xew  York,  N.  Y. 

‘Ambrican  ENaiNsnaRiNa  Council.  Execu* 
tlve  secretary,  L..  W.  Wallace,  744  Jackson 
Place,  Washington,  D.  C. 

American  Institutb  or  Consulttno  En- 
oiNBBRS.  Inc.  Secretary,  P.  W.  Henry, 
7.5  West  St.,  New  York,  N.  Y. 

Ambrican  Institutb  or  Elbctrical  En- 
oiNBBRS.  National  secretary.  F.  I*  Hutchin¬ 
son,  33  West  39th  St.,  New  York,  N.  Y. 

Ambrican  SociBrr  roR  Tbstino  Matb- 
RiALS.  Secretary-treasurer,  C.  Ia  Warwick, 
1316  Spruce  St,  Philadelphia,  Pa. 

Amoiican  SociBirr  or  Mbcranical  En- 
OINBBRS.  Secretary,  C.  W.  Rice,  29  West 
39th  St.,  New  York,  N.  Y. 

Ambrican  Standards  Association.  Sec¬ 
retary,  P.  G.  Agnew,  29  West  39th  St.,  New 
York,  N,  Y. 

Ambrican  Whldino  Sooiwtt.  Secretary, 

M.  M.  Kelly,  29  We-st  39th  St.,  New  York, 

N,  Y. 

Arizona  Utilitibs  Association.  Execu¬ 
tive  secretary,  J.  S.  Arnold.  Central  Ari¬ 
zona  Light  A  Power  Co.,  Phoenix,  Aiiz. 

Arkansas  Utilitibs  Association.  Secre¬ 
tary-treasurer,  R  I.  Brown,  Arkansas 
Power  ft  Light  Co.,  Little  Rock,  Ark. 

Artistic  Liqhtino  Equipmbnt  Associa¬ 
tion.  Secretary,  James  Krieger,  420  Lex¬ 
ington  Ave.,  New  Y'ork,  N.  Y. 

Association  op  Edison  Illuminatinb 
Companies.  Secretary,  Preston  S.  Millar, 
SOth  St.  and  East  Find  Ave.,  New  York,  N.  Y. 

Association  of  Elbctraoists  Inttona- 
TiONAi,.  Secretary,  Laurence  W.  Davis,  420 
Lexington  Ave.,  New  York,  N.  Y". 

Association  of  Iron  and  Stbbl  Elbc¬ 
trical  Enoinbbrs.  Managing  director,  John 
F.  Kelly,  Empire  Bldg.,  Pittsburgh,  Pa. 

Association  of  Railway  Elbctrical  En- 
oiNBiKs.  Secretary-treasurer,  Joseph  A. 
Andreucetti,  Room  411,  C.  ft  N.  W.  Termi¬ 
nal  Station,  Chicago,  Ill. 

Canadian  Electrical  Association  (afflll- 
ated  with  N.E.L.A.).  Secretary.  B.  C. 
Fairchild,  409  Pow’er  Bldg.,  Montreal. 

Canadian  Enoinberinq  Standards  Asso¬ 
ciation.  Secretary,  B.  Stuart  McKenzie. 
46  Elgin  St.,  Ottawa,  Ont. 

East  Central  Gbooraphic  Division, 
N.E.L.A.  Secretary,  D.  L.  Gaskill,  608 
Broadway,  Greenville,  Ohio. 

Eastern  Gbooraphic  Division,  N.B.L.A. 
Secretary-treasurer,  Harold  A.  Buch,  Tele- 
^aph  Building,  Harrisburg,  Pa.  Managing 
director,  A.  B.  Millar. 

Electric  Association  (The)  (Chicago), 
Manager,  Ralph  S.  Steffens,  20  North 
Wacker  Drive,  Chicago,  Ill. 

Electrical  Association  of  New  York, 
Inc.  Secretary,  S.  Ingraham,  250  Fourth 
Avenue,  New  York,  N.  Y. 

Electrical  Lbaoub  of  Colorado,  Man¬ 
ager,  George  Bakewell,  Jr.,  Gas  ft  Electric 
Bldg.,  Denver,  Colo. 

Electrical  Lbaoue  of  Utah.  Executive 
secretary,  R.  E.  Folland,  Chamber  of  Com¬ 
merce  Bldg.,  Salt  Lake  City,  Utah. 

Electrochemical  Society,  Inc.  (The), 
Secretary,  Colin  G.  Fink,  Columbia  Uni¬ 
versity,  New  York,  N.  Y. 

Empirb  Statb  Gas  and  '^lbctric  Asso¬ 
ciation.  Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal,  New  York.  N.  Y. 


Florida  Enoinbbrino  Society.  Secretary. 
W.  W.  Fineren,  Gainesville,  Fla. 

Georgia  Electrical  Association.  Secre¬ 
tary-treasurer,  J.  J.  McDonough,  Georgia 
Power  Co.,  Augusta,  Ga. 

Grbat  Lakes  Geographic  Division, 
N.FIL.A.  Secretary-trea.surer,  Tom  C.  Polk, 
20  North  Wacker  Drive,  Chicago. 

Illinois  State  Ei,bctric  Association. 
Secretary -treasurer,  George  W,  Schwaner, 
617  Public  .Service  Bldg.,  Springfield,  Ill. 

Illuminating  Engineering  Society. 
General  secretary,  E.  H.  Hobbie,  29  West 
39th  St.,  New  York,  N.  Y. 

Illuminating  Glassware  Guild.  Assist¬ 
ant  business  manager,  C.  H.  Perris,  Steven- 
.son  Corp.,  19  We.st  4  4th  St.,  New  York, 
N.  Y. 

Indiana  Electric  Light  Association. 
Secretary,  Vera  Cox,  Indiana  Electric  Corp., 
504  Traction  Bldg.,  Indianapolis,  Ind. 

Institute  of  Radio  Engineers.  Secre¬ 
tary,  Harold  P.  Westman,  33  West  39th 
St.,  New  York,  N.  Y. 

International  Association  of  Electri¬ 
cal  Inspectors.  Secretary-trea.surer,  Vic¬ 
tor  H.  Tousley,  612  N.  Michigan  Ave., 
Chicago,  Ill.  Sections:  Eastern,  F'.  E. 
Swane,  1 6  Court  St.,  Brooklyn,  N.  Y. ; 
We.stern,  Wm.  S.  Boyd,  175  W.  Jackson 
Blvd.,  Chicago,  111.  ;  Northwestern,  F'.  D. 
Weber,  P.  O.  Box  745,  Portland,  Ore.: 
Southwestern,  C.  W.  Mitchell,  914  Mer¬ 
chants'  FJxchange  Bldg.,  .San  Francisco, 
Cal. ;  Southern,  B.  L.  Gatewood,  P.  O.  Box 
1743,  Atlanta,  Ga. 

International  Association  of  Munici¬ 
pal  Electricians.  Secretary,  W.  H.  Harth, 
Columbia,  S.  C. 

International  Electtrotechnical  Com¬ 
mission  (international  body  formed  of  26 
national  electrotechnical  committees).  Gen¬ 
eral  secretary,  C.  le  Maistre,  28  Victoria 
St.,  Westminster,  London,  S.  W.,  England. 

Iowa  Sexttion,  N.E.L.A.  Secretary  and 
treasurer,  H.  E.  'Weeks,  Davenport,  Iowa. 

Kansas  Section,  N.E.L.A.  Secretary, 
Mrs.  Lillian  M.  Jacoby,  Kansas  Gas  ft  Elec¬ 
tric  Co.,  Wichita,  Kan. 

Kentucky  Association  of  Public  Util¬ 
ities.  Secretary,  E.  F.  Kelley,  509  Louis¬ 
ville  Trust  Bldg.,  Louisville,  Ky. 

Maryland  Utilities  Association.  Sec¬ 
retary.  D.  B.  Kinnear,  United  Railways  ft 
Electric  Co.  of  Baltimore,  803  Court  Square 
Bldg.,  Baltimore,  Md. 

Michigan  Electric  Light  Association. 
Secretary,  Herbert  Silvester,  401  South 
Main  Street,  Ann  Arbor,  Mich. 

Middle  West  Geographic  Division, 
N.E,L.A.  Secretary  -  treasurer,  Thorne 
Browne,  1627  Sharp  Bldg.,  Lincoln,  Neb. 

Missouri  Association  of  Public  Utili¬ 
ties.  Secretary,  F.  D.  Beardslee,  315 
North  12th  St.,  St.  Louis,  Mo. 

National  Association  of  Railroad  and 
U’nLiTiES  Commissioners.  Secretary,  James 
B.  Walker,  270  Madison  Ave.,  New  Y’ork, 
N.  Y. 

National  Committee  on  the  Relation 
OF  Electricity  to  Agriculture,  Director, 
E.  A.  White,  1120  Garland  Bldg.,  Chicago. 

National  Electric  Light  Association. 
Managing  director,  Paul  S.  Clapp,  420  Lex¬ 
ington  Avenue,  New  Y’ork,  N.  Y. 

National  Electrical  Credit  Associa¬ 
tion.  Secretary,  Frederick  A.  Lind,  lOOS 
Marquette  Building,  Chicago,  Ill.  Central, 
New  England,  New  York  and  Middle  and 
Southern  Atlantic  States  Divisions. 


National  Electrical  Manufacturers’ 
Associatio.n.  Managing  director,  A.  W. 
Berresford,  4  20  Lexington  Ave.,  New  York, 
N.  Y. 

NA'noNAL  Electrical  WHOLBSALiais’  As¬ 
sociation.  Managing  director,  E.  Donald 
Tolies,  165  Broadway,  New  York  City. 
Pacific  Coast  Division :  Secretary.  Albert 
H.  Elliot,  903  Flatiron  Bldg.,  San  Francisco. 

National  FYrb  Protection  association. 
Chairman  of  electrical  committee.  A,  R. 
Small,  109  Leonard  St.,  New  Y'ork;  secre¬ 
tary  of  electrical  committee,  V.  H.  Tousley, 
619  Michigan  Blvd.,  Chicago. 

National  Safety  Council.  Managing 
director  and  secretary,  W.  H.  Cameron, 
Civic  Opera  Building,  20  North  Wacker 
Drive,  Chicago,  Ill. 

Nebraska  Section,  N.E.L. A.  Secretary- 
treasurer,  Thorne  Browne,  1527  Sharp 
Building,  Lincoln,  Neb. 

Nbiw  England  Geographic  Division, 
N.E.L.A.  Secretary,  Miss  O.  A.  Burslel, 
Statler  Building,  20  Providence  St.,  Bos¬ 
ton,  Mass. 

New  Y’ork  Electrical  Society,  Inc. 
Secretary,  E.  E.  Dorting,  29  West  39th  St., 
New  Y’ork,  N.  Y. 

North  Central  Electric  Association 
(Geographic  Division  N.E,L,A.).  Secretary - 
manager,  J.  W.  Lapham,  803  Plymouth 
Bldg.,  Minneapolis,  Minn. 

Northwest  Electric  Light  and  Power 
Association  (Geographic  Division  N.E1.L.A.). 
Secretary,  Berkeley  Snow,  1206  Spalding 
Building,  Portland,  Ore. 

Oklahoma  Utilities  Association.  Man¬ 
ager,  E.  F,  McKay,  1020  Petroleum  Build¬ 
ing,  Oklahoma  City,  Okla. 

Pacific  Coast  Electrical  Association 
(Geographic  Division  N.E.L.A.).  Managj 
ing  Director,  K.  I.  Dazey,  Room  630,  447 
Sutter  St.,  San  Francisco,  Calif. 

Pennsylvania  Electric  Association. 
Managing  director,  A.  B.  Millar ;  secr^ary- 
treasurer,  Harold  A.  Buch,  Telegraph  Bldg., 
Harrisburg,  Pa. 

Public  Utilities  Association  of  Vir¬ 
ginia.  President  T.  .Tustin  Moore,  Virginia 
Electric  &  Power  Co.,  Richmond.  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  A.  Bliss  McCrum,  P.O. 
box  1483,  Charleston,  W.  Va. 

Rocky  Mountain  Geographic  Division, 
N.E.L.A.  Secretary,  and  managing  di¬ 
rector,  (jeorge  E.  Lewis,  367  Gas  and  Elec¬ 
tric  Bldg.,  Denver,  Col. 

SOCIBTTY  FOR  ELECTRICAL  DEVELOPMENT, 
Inc.  Secretarv-trea.surer,  .1.  Smieton,  Jr., 
420  Lexington  Ave.,  New  Y’ork,  N.  Y. 

SOCIETTY  FOR  THE  F’ROMOTTON  OF  ENGI- 
NEiEJRiNO  Education.  Secretary,  Prof.  F.  L. 
Bishop.  University  of  Pittsburgh,  Pitts¬ 
burgh,  Pa. 

Society  of  Industrial  Engineers.  Sec¬ 
retary,  Geo.  C.  Dent,  206  West  Wacker 
Drive,  Chicago,  Ill. 

SOUTHEIASTBRN  GBXJORAPHIC  DIVISION, 

N.E.L.A.  Executive  secretary,  C.  M. 
Kilian,  508-9  Haas-Howell  Bldg.,  Atlanta, 
Ga. 

South  WESTHSRN  Gexxjraphic  Division. 
N.E.L.A.  Secretary,  S.  J.  Ballinger,  San 
Antonio  Public  Service  Company,  San  An¬ 
tonio,  Tex. 

Southwestern  Public  Service  Associa¬ 
tion.  Secretary,  E.  N.  Willis,  St.  Charle.s 
Hotel,  New  Orleans,  La. 

Vermont  Electrical  association.  Sec¬ 
retary-treasurer,  C.  M.  Jennings.  Green 
Mountain  Power  Corp.,  102  S.  Winooski 
Ave.,  Burlington,  Vt. 

Western  Society  of  Engineers  Director 
and  secretary,  E.  S.  Nethercut,  205  West 
Wacker  Drive,  Chicago,  Ill. 

Wisconsin  As.sociation  of  FIlec’tuicai. 
ro.NTKACTOii-DEAi.ERS.  Secretary,  FI.  H. 
Herzberg,  1602  W.  Wells  St.,  Milwaukee, 
Wis. 

Wisconsin  Utilities  Association.  Ex¬ 
ecutive  secretary,  John  N.  Oadby,  135  V\ . 
Wells  St.,  Milwaukee,  Wis. 
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